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Appendix S Pipeline Temperature Effects Study
TransCanada Pipeline, LP (Keystone) has assessed how the proposed 36 inch 900,000 bpd pipeline will affect
soil temperatures along the proposed route. The assessment considered the following factors:
(a) Temperature of the proposed pipeline, including variation with time and/or distance along the route.
(b) Heat flux from the proposed pipeline into the surrounding soil, including variation with time.

(c) Expected changes to soil temperature profiles, including variation with time and distance from the
pipeline.

(d) At what distance from the pipeline will elevated soil temperature be undetectable?
(e) How many acres of land in total will experience significantly elevated soil temperatures?

(f) How will crops and vegetation be affected by any increased temperature?

(a) Temperature of the proposed pipeline, including variation with time and/or distance along the
route.

Steady-state temperature profiles were modeled for the Keystone XL Project (Project) for winter and summer
operations at 900,000 barrels per day (bbl/d) (Figure 1). These profiles are based on assumed oil properties,
as well as soil temperatures and thermal conductivities along the pipeline route. The analysis assumes that the
pipeline ships 80 percent diluted bitumen and 20 percent synthetic crude.

In general, temperatures of the pipe exterior are higher in the summer months than in the winter months due to
the ambient air and soil temperatures. Similarly, temperatures generally increase as volumes increase.

(b) Heat flux from the proposed pipeline into the surrounding soil, including variation with time.

A series of heat flux were calculated using a one-dimensional shape factor model that is based on the
calculated steady-state pipe temperatures provided in response a) above, and the undisturbed soil
temperatures and thermal conductivities at pipeline depth along the route. (Figure 2). These figures are based
on a thermal conductivity profile along the Project route.

Although the temperatures of both the soil and the oil in the pipe are higher in summer than in winter, the
steady-state heat flux is not expected to vary much throughout the year since it is proportional to the difference
between the pipe and soil temperatures, and this difference does not vary much at different times of year

(i.e., when soil temperatures are higher, so are flowing temperatures within the pipe).
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(C) Expected changes to soil temperature profiles, including variation with time and distance from the
pipeline.

Baseline soil temperatures were developed using long-term climate and soils data from the following locations:

e Near Glasgow, Montana;

e Near Sioux Falls, South Dakota;

e Near Lincoln, Nebraska;

e Near Wichita, Kansas;

e Near Oklahoma City, Oklahoma; and
e Near Houston, Texas.

The anticipated, year-after-year, pipeline temperature variations for the 900,000 bbl/d cases provided in the
response to part a) above were also utilized.

These areas of the pipeline route were selected for comparative review since an abundance of climate and
soils data was publicly available to support the analyses. These temperature data are representative of the
temperature profile along the pipeline route:

Temperature Contour for 900,000 bbi/d

Figures 3 through 32 show the temperature profiles around and alongside the pipeline operating at

900,000 bbl/d for selected months. As shown in the figures, the pipeline does have some effect on surrounding
soil temperatures, primarily at pipeline depth. Surficial soil temperatures relevant to vegetation are impacted
mainly by climate with negligible effect attributable to the operating pipeline. The thermally influenced contour
intervals are represented by colored contours, the corresponding temperatures are shown at the bottom of the
figures.

Glasgow, Montana Figure 3 to Figure 7:
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Sioux Falls, South Dakota Figure 8 to Figure 12
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Lincoln, Nebraska Figure 13 to Figure 17
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Wichita, Kansas Figure 18 to Figure 22
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Oklahoma City, Oklahoma Figure 23 to Figure 27
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Houston, Texas Figure 28 to Figure 32
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(d) At what distance from the pipeline will elevated soil temperature be undetectable?

The analyses shown in part c) above were used to predict the potential effect on soil temperatures at specified
distances from the pipe centerline at the surface and at a depth of 6 inches. This largely defines the region of
soil of most relevance to vegetation. The effects are summarized in the figures below, which were established
for 900,000 bbl/d case. The results indicate that the operating pipeline has negligible effects to these surficial
soil temperatures.

Temperature Contour for 900,000 bbi/d

The temperature profiles from the centerline of the pipe at the ground surface and at a depth of six inches
below the surface, as affected by the pipeline operating at 900,000 bbl/d, are provided in Figure 33 to
Figure 44. These figures show that temperatures above the pipeline and at various distances from it deviate
minimally from the background temperature. This demonstrates that there is minimal effect on surficial soil
temperatures due to the operating pipeline. This is particularly evident during the growing season, when
surficial temperatures are primarily affected by climate.

Predicted Soil Temperatures At Ground Surface
Near Glasgow Montana
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Soil Temperatures (F)
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Soil Temperatures (F)

Predicted Soil Temperatures At Ground Surface Near Souix Falls,

South Dakota
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Soil Temperatures (F)
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Soil Temperatures (F)

Predicted Soil Temperatures At Ground Surface
Near Lincoln Nebraska
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Soil Temperatures (F)

Predicted Soil Temperatures 6" Below Ground Surface

Near Lincoln Nebraska
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Soil Temperatures (F)

Predicted Soil Temperatures At Ground Surface Near Wichita, Kansas
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Predicted Soil Temperatures 6" Below Ground Surface Near Wichita,
Kansas
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Predicted Soil Temperatures At Ground Surface Near Oklahoma City,
Oklahoma
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Predicted Soil Temperatures 6" Below Ground Surface Near Oklahoma
City, Oklahoma
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Predicted Soil Temperatures At Ground Surface Near Houston, Texas
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Predicted Soil Temperatures 6" Below Ground Surface Near Houston,

Texas
100
0y
1]
o
=}
©
[0
g' > —=— Above Pipe, Along Centerline
()
= 50 —A—3 f. from Pipeline Centerline
C?) 40 4+ -] —x—7 ft. rom Pipeline Centerline | - - _____________
30 —+— 11 ft. rom Pipeline Centerline
—e— Background, 80 ft from PL
20 T T T T T T T T T

171 131 32 41 5/2 6/1 71 7/31  8/31 9/30 10/30 11/29 12/30

Figure 44

(e) How many acres of land in total will experience significantly elevated soil temperatures?

Based on the above data, Keystone does not anticipate that the operation of the pipeline will result in
significant effects to surficial soil temperatures, particularly during the growing season.

() How will crops and vegetation be affected by any increased temperature?

Pipeline operation will modify soil temperatures in an area surrounding the pipe. Temperature profiles indicate
that the effects of pipeline-elevated soil temperatures vary seasonally and are minor near the surface where
most root zones lie. Potential positive vegetation responses to increased soil temperatures may include
accelerated seedling emergence and increased production over the trenchline. Potential negative vegetation
responses to increased soil temperature may include decreased water availability and decreased production
over the trenchline. To analyze the potential thermal effects of pipeline operation on vegetation, a variety of
literature sources and vegetation experts with experience monitoring reclaimed pipelines were consulted.
Findings are presented below by issue.

i. Literature review of the effect of elevated soil temperature on vegetation.

Limited information is available regarding the specific thermal effects of pipeline operation on vegetation (see
Section ii); however, extensive research has been conducted to assess the effects of elevated soil
temperatures in general on vegetation development and production. Table 1 summarizes typical results and
is organized according to common vegetation and crop types that would be crossed by the Project. These
data describe common effects of soil temperature on plant growth. Specific vegetation response to soil
temperature in each study were also influenced by factors such as soil type, soil moisture, weather, land
management practices, or competition with other vegetation species.
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Table 1
Keystone XL Pipeline

Effects of Elevated Soil Temperature on Typical Vegetation Crossed by the

Vegetation/Crop Type and
Experimental Soil Temperature
Range

Enhanced Growth Effects

Negative Growth Effects

Big bluestem: Tall-grass prairie
species (44° to 95° F)?

o Earlier germination and
emergence.

e Faster growth rate.
o Higher net photosynthesis.
e Gre ater total biomass.

e Strong growth dependence on soil
temperature

¢ No negative effects reported
although optimum soil
temperatures for greatest
biomass production were 77°
F.

Various wetland species
(41° to 86° F)°®

e Stem density increased with
increasing soil temperature.

e Total and annual species
richness positively correlated
with temperature.

¢ N one reported although
perennial species richness
was unresponsive to
temperature increases.

Spring Wheat
(60° to 105° F)°

e Occasional higher soil moisture.
e Occasional higher crop yield.

N one reported.

Corn
(50° to 105° F)

o Warmer early-season soil
temperatures hasten plant
emergence and development. d

e Optimum germination occurs at
soil temperatures of

e85 °F.°

e Yield increases with higher soil
temperatures at planting (75° to
85° F).

e Soil temperatures late in summer

less important than air
temperature.f

¢ None reported. Effect of high
soil temperatures in late
summer secondary to effects
of high air temperature, low
soil moisture, and
corresponding drought. f

Soybeans
(50° to 109° F)

» Optimum soil temperatures for
germination is 82° F.'

e Soybean has competitive
advantage over weeds when soll
temperatures promote soybean
germination. I

¢ None reported. Similar to
corn, effect of high soil
temperatures in late summer
secondary to high air
temperature, low soil
moisture, and corresponding
drought. !

a (Delucia et al. 1992); b (Seabloom 1998); c (Dunn et al. pre-published draft); d (Bollero 1996); e (Parsons 2001);
f (Riley 1957); i (Tyagi and Tripathi 1983); j (Berglund a Helms 2003).
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ii. Literature review of the thermal effect of pipelines on soil temperature and vegetation.

Very few studies have been conducted to assess the thermal impacts of natural gas or crude oil pipeline
operation on soil temperature and/or vegetation (Naeth et al. 1993, Fisher et al. 2000, Dunn et al.
pre-published draft). Naeth et al. (1993) recorded soil temperatures at various depths over a natural gas
pipeline in a Canadian mixed-grass prairie. Elevated winter soil temperatures were recorded below 24 inches,
while summer soil temperatures were minimally affected by the pipeline, possibly due to decreased gas flow
and increased air temperature. Negative effects on vegetation were not reported.

Fisher et al. (2000) reported increased stature and yield of alfalfa and corn over a natural gas pipeline in
central New York. Temperatures fluctuated around the pipeline by season and distance from compressor
stations. The ultimate reason for increased production over the pipeline could not be determined but may
have been a combination of temperature and water availability.

The most comprehensive assessment of pipeline thermal effects on vegetation was completed on the natural
gas Alliance Pipeline (Dunn et al. pre-published draft). Measurements of soil temperature, plant available
soil water, and spring wheat and barley yield were completed upstream and downstream of a compressor
station on the Alliance Pipeline in 2002, 2003, and 2004. Data collected from four sites downstream of a
pump station (0.5 to 52 miles) were compared with a site 0.5 mile upstream of the compressor station at points
directly over the trench, 6 and 43 feet away from the trench, and at different soil depths. Temperature varied
from 60° F on the upstream side of the compressor station, to 105° F at 0.5 miles downstream of the
compressor station. Temperature differences at these coolest and warmest points are shown in Table 2.

Table 2 Soil Temperature Differences Measured Over a Natural Gas Pipeline

Temperature (° F) Temperature (° F)
Difference over Pipe Difference over Pipe
Compared to 6 feet away Compared to 43 Feet
Distance from Compressor | from Pipe at 6 to 12 Inch away from Pipe at 6 to

Station Depth 12 Inch Depth
0.5 Miles upstream (coolest 1.8-3.6 36-7.2
point)
0.5 Miles downstream 54-9.0 14.4-18.0

(warmest point)

Soil temperature difference is similar to what would occur on the Project. No significant differences were noted
in plant available soil water or crop yield at any site with the exception that mean plant available soil water was
significantly greater over the trench in 2002 than in adjacent areas. Data were collected under the drought
conditions that existed in 2002, while precipitation and plant available soil water were normal to above normal
in 2003 and 2004, respectively. It was anticipated that soil temperatures above the pipe might lead to
increased soil drying, however, this was not documented. Increased soil temperature above the pipeline did
not significantly affect plant available soil water or crop yield.
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iii. Seasonal pipeline temperature profile and effect on vegetation.

Temperature contours shown in Figures 3 through 45 indicate natural fluctuations in soil temperatures by
season and latitude. Heat from the pipeline typically increases soil temperature 6 inches below the surface
between 5° and 8° F above background levels; greater differences occur between January and April,
particularly in northern latitudes. Early season temperature differences at northern latitudes are between 10°
and 15° F directly over the pipeline compared to background levels. Seasonal differences as a result of
pipeline heat are not noticeable in Oklahoma and Texas.

Temperature contours (Figures 3 to 33) change dramatically throughout the year as air temperature and soil
temperature interact. Although temperature differences are most noticeable in early to mid-spring, the area of
maximum temperature difference is restricted to immediately over the pipeline (Figures 3 and 4 and 8 and 9).
Later spring and summer temperature profiles indicate that average surface temperatures continue through
the soil profile in a zone around the pipeline (Figures 5 and 6 and 10 and 11). Late fall temperature profiles
indicate that pipeline heat has minimal effect on surface conditions (Figures 7 and 12). In summary, heat
effects from the pipeline would have the greatest impact on surface conditions, and potentially plant growth, in
early to mid-spring at northern latitudes.

The roots of most annual crops occur within 1.4 feet of the soil surface at maturity (Merrill et al. 2002). Heat
effects from the pipeline are less pronounced within this zone than near the pipe. Also, many crops in northern
latitudes are seeded in spring or early summer when heat effects from the pipeline would be minimized by
ambient weather conditions. Consequently, root development of spring-seeded plants would occur after
pipeline heat effects have substantially dissipated in the rooting zone. The roots of fall-seeded plants, such as
winter wheat, would have initiated root growth prior to winter dormancy. The amount of root growth would
depend on planting date, soil type, cultivar, and weather (Fowler 2002). Heat effects from the pipeline would
be negligible since heat is directed into lower soil profiles in the fall. However, increased early to mid-spring
soil temperatures could hasten dormancy emergence in fall-seeded crops such as winter wheat whose roots
are already partially developed. Earlier emergence can improve crop yields as shown in Table 1.

Elevated soil temperatures could affect other crop physiological functions. Winter wheat requires two cold-
affected physiological responses: cold acclimation and vernalization, to achieve dormancy, survive low winter
temperatures, and subsequently develop. Cold acclimation and vernalization require a period of fall growth
when temperatures are between 30° and 60° F, with 40°F near optimum. If cold acclimation is prevented,
plants may be damaged or killed by low winter temperatures. Similarly, if vernalization is prevented, poor
heading and flowering will occur in the spring. Eight to ten weeks at the above temperatures is typically
required for full cold acclimation and dormancy to be achieved. Vernalization requires approximately 40 days,
but can vary from 30 to 60 days depending upon the wheat variety (Fowler 2002).

Based on the pipeline thermal modeling results, surface soil temperatures in September and October (when
winter wheat is typically seeded) is primarily a function of air temperature. Optimal winter wheat seeding depth
is less than 1 inch (Fowler 2002). Consequently, soil temperatures during initial wheat germination and
growth, cold acclimation, and vernalization would be influenced by ambient conditions. Heat generated by the
pipeline would not be a factor in cold acclimation and vernalization. Similarly, throughout the winter, heat from
the pipeline is directed into the lower soil profiles. Soil surface temperatures and wheat dormancy will be
affected by ambient temperatures, not heat from the pipeline.

Although positive effects on vegetation would likely result from elevated soil temperatures in early to mid-
spring, potentially negative effects could occur later in the summer if pipeline-influenced soil temperatures
promoted soil drying in concert with higher air temperatures. Underground hot-water pipelines (95° F) have
been shown to promote germination and early season plant growth, but also deplete available moisture
(Rykbost et al. 1975a,b). While it is possible that elevated soil temperature may promote soil drying, it is
difficult to separate the effects of soil temperature from the influence of soil structure, soil conductivity, and
mycorrhizal function on soil water availability and plant uptake (Killham 1994). Warm soils absorb water faster
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than cold soils and therefore soil water may be more readily available to plants in warmer soils than in colder
soils (Donohue et al. 1971). Rykbost (1975a, 1975b) found increased crop yields in heated soils with an
irrigated water supply. However, most wet soils also evaporate water more quickly than do dry soils, which
tend to promote soil cooling (http://www.Newton.dep.anl.gov). Consequently, although soils warmed by the
pipeline may absorb more water and promote water infiltration, the greater amount of water moving through
the trench could cool the trench soil profile more quickly than the surrounding soil, resulting in slower drying
and a neutral impact on plant growth.

In summary, enhanced emergence and initial plant growth may be detected over the pipe centerline in early to
mid-spring at northern latitudes since some plants are sensitive to increased soil temperatures during this
stage of plant development. Positive or negative effects are unlikely to be measurable later in the growing
season since post-emergent plant growth is more influenced by air temperature, day length, and soil moisture
than soil temperature. While it is theoretically possible that heat from the pipeline may dehydrate soil moisture
directly above the trench, the heated trench may absorb water more rapidly than adjacent soils. The additional
water in the trench soil profile would then likely cool the soil more rapidly than in adjacent areas. Ultimately,
the thermal effect of the pipeline on plant growth would typically be secondary to other environmental
conditions as described in Section iv below.

iv. Land Management Practices Affect Soil Temperature

Although the pipeline will affect nearby soil temperatures, its impact will be confounded by surface land
management practices. Crop rotation, grazing practices, and burning treatments influence soil temperature.
Crop residues under different tillage systems and pasture utilization affect soil temperature by changing the
degree of soil shading. Soil temperatures are often at least 2° F colder at 4-inch depth under cornstalk residue
than on essentially bare soil (Mannering http://www.ces.purdue.edu/extmedia/AY/AY-230). Tillage systems
were found to significantly affect soil temperature and corn emergence (Drury et al. 1999). Tillage systems
also greatly affect soil moisture and soil fertility (Drury et al. 1999, Norwood 1999). Grazing and pasture
burning influence soil temperatures by removing vegetation thereby decreasing shade and increasing
evaporation. Studies in the tallgrass prairie indicate that burning, or burning and grazing in concert, increase
soil temperatures by 20 to 50 percent over unburned and/or ungrazed areas (Knapp et al. 1998).
Consequently, although heat generated by the pipeline will affect nearby soils and potentially vegetation, land
management practices will greatly influence any measurable effect of the pipeline.

v. Revegetation Monitoring Results on Pipelines

Four years of revegetation monitoring were conducted on the 515-mile Express crude-oil pipeline in Montana
and Wyoming. Specific success criteria were defined for native vegetation and Conservation Reserve
Program (CRP) fields. Success criterion in native vegetation was defined as achieving 90 percent cover of
desirable perennial species compared to adjacent areas within 5 years. Success criteria for CRP fields were
defined as stable soils and comparable species composition to adjacent conditions. Following four years of
monitoring, revegetation success in native vegetation types had been achieved on approximately 97 percent of
the pipeline right-of-way and in all but two CRP fields (WESTECH Environmental Services 1998, 1999, 2000,
2001). After 8 years, all revegetated areas had achieved the success criteria (Larsen, pers. com.).

vi. Summary

Pipeline heat may influence spring growth and production. Positive effects of elevated soil temperature on
plant emergence and production have been documented. Negative effects of elevated soil temperature on
plant physiology have not been documented at the temperatures that would be generated by the pipeline. The
limited number of studies that have been completed on the heat effects of pipelines on vegetation indicate
neutral to positive effects. Accordingly, Keystone does not anticipate any significant overall effect to crops and
vegetation associated with heat generated by the operating pipeline.
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Negative impacts of pipeline construction on post-construction vegetation are typically due to factors other
than heat generation including:

e Soil compaction from equipment operation;
¢ Pipeline  trench subsidence;

e Mixed soil horizons/topsoil degradation;

e Poor seed bed preparation; and

e Poorly adapted species used in revegetation.

These types of impacts can be avoided or mitigated through the use of construction, reclamation, and
revegetation Best Management Practices (BMPs). Keystone has developed specific construction,
reclamation, monitoring, and operational BMPs to insure successful reclamation and revegetation as detailed
in the Project Construction, Mitigation, and Reclamation Plan (Appendix I). These types of BMPs have been
applied by industry partners on thousands of miles of pipelines throughout the United States and Canada and
have resulted in successful reclamation of pipeline rights of way that is equivalent to the land capability of
adjacent undisturbed areas.
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LITERATURE REVIEW

This section briefly describes the results of a review of relevant peer-reviewed literature on
climate change effects. This review includes summary descriptions of the literature reviewed, the
greenhouse gas emissions scenarios considered and their applicability to the proposed Project,
and an overview explanation of the methodological and analytical steps taken by the respective
authors to develop climate change projections.

There is a variety of existing sources of downscaled climate research for the states, regions, and
in some cases specific areas where the proposed Project would be constructed. The body of
research on climate change is evolving in the United States. As part of this assessment, input
from regional, state-designated climate experts was solicited to locate the most current and
relevant sources. Though many projects are under development including dynamic
downscaling,® much of that information has not yet been published. There is also a growing
number of web-based platforms for generating downscaled climate impacts for user-defined
geographies.

The Physical Science Basis. Contribution of Working Group | to the Fourth Assessment
Report of the Intergovernmental Panel on Climate Change, Intergovernmental Panel on
Climate Change (IPCC 2007)

The Intergovernmental Panel on Climate Change (IPCC) predicts global climate change effects
using a number of models and GHG scenarios. While uncertainty about the exact magnitude and
rates of climate change exists, there is general agreement on expected climate and weather-
pattern changes. This report includes the contributions of 676 authors and cites over 6,000 peer-
reviewed scientific publications in an effort to present a comprehensive synthesis of predicted
climate change.

Global Climate Change Impacts in the U.S., United States Global Change Research
Program (USGCRP 2009)

The United States Global Change Research Program (USGCRP) provides downscaled model
results for the United States from CMIP3-A (Coupled Model Intercomparison Project) and
CMIP3-C. It also provides some general global projections, projections for all of the United
States, and projections for some subregions with varying degrees of detail.

Managing the Risks of Extreme Events and Disasters to Advance Climate Change
Adaptation. A Special Report of Working Groups | and 11 of the Intergovernmental Panel
on Climate Change (IPCC 2012)

This report reviews existing studies, multiple global climate models, and multiple regional
climate models. Confidence levels are conferred based on the reliability and relative agreement
between the sources. In addition, likelihood assessments review the direction of change.

! Dynamic downscaling fits output from general circulation models into regional meteorological models. It uses
numerical meteorological modeling to project how global patterns affect local weather conditions. This process
generally achieves more accurate results, but is very data intensive.
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High Resolution Interpolation of Climate Scenarios for the Conterminous USA and Alaska
Derived from General Circulation Model Simulations (Joyce et al. 2011)

This report uses statistical downscaling to compare outputs from the following global circulation
models for North America:

CGCMB31MR (Canadian Third Generation Coupled Global Climate Model, version 3.1,
CSIROMKS35 (the Commonwealth Scientific and Industrial Research Organisation Mk3.5

MIROC32MR (Model for Interdisciplinary Research on Climate, version 3.2, medium

[ ]
medium resolution);
[ ]
Climate Model);
[ ]
resolution); and
[ ]

NCARCCSM3 (U.S. National Center for Atmospheric Research Community Climate Model
version 3.0).

The data were processed through the ANUSPLIN model to create gridded data for each variable.
The report compares the outputs of each model and then averages the results from all the
downscaled models. These results are displayed in Table 1. The report examines several
subregions: the dry temperate climate region, prairie climate region, continental climate region,
and subtropical climate region (see the Supplemental EIS, Figure 4.13.1-2). A summary of the
average model outputs for each of the climate regions is presented in Tables 1 to 4.

Table 1 Climate Change Projection Summary for the Dry Temperate Climate Region

Climate Variable

Mean Daily Tens (°C) Spring  Summer Fall Winter Year Spring Summer Fall Winter Year Spring  Summer Fall ‘Winter Year
Baseline 1980-2009  -1.13 10.30 020 -1058 032 -1.08 10.30 021 -1060 0.31 -1.14 10.33 011 -1071 -0.36
Change by 2010-2039 0.74 1.20 096 0988 1.00 1.25 1.39 108 133 1.28 1.04 1.06 1.02 099 1.04
Change by 2040-2089 227 277 283 258 282 236 28 249 265 258 1.66 1.86 1.88 214 189
Change by 2070-2099 388 463 416 414 422 3.07 3.80 358 362 352 212 246 253 284 249
100-year forcing 4,02 491 448 481 451 325 4.08 391 408 382 228 27 277 320 274
100-year variability (%) 1.14 7608 3036 044 4774 -6.32 2018 1451 017 145 2179 7.72 554 579 936
Mean Daily Tinax ("C) Spring  Summer Fall  Winter Year Spring  Summer  Fall  Winter  Year Spring Summer  Fall Winter Year
Baseline 1980-2009  13.90 2801 1822 239 1512 13.98 2800 1618 240 1512 13.94 28.08 1605 234 1508
Change by 2010-2039 0.86 1.45 08 073 1.00 1.42 1.66 120 1.02 1.34 1.07 1.26 1.23 074 109
Change by 2040-2089 25 3.06 262 210 256 2.56 3.04 256 214 2.58 1.70 195 1.20 165 1.81
Change by 2070-2099 4.31 4,88 432 3.50 4,27 3.27 412 381 3.00 356 218 252 27 228 243
100-year forcing 4,48 523 473 385 457 3.51 4.46 418 336 3.86 239 294 294 258 270
100-year variability (%)  8.13 3852 1837 1816 4431 -3.83 519 -1041 2307 143 -13.36 834 1225 852 347
Total Precipitation (mm)  Spring  Summer Fall  Winter Year Spring Summer  Fall  Winter Year Spring Surmmer  Fall  Winter Year
Baseline 1980-2009 124 135 a9 75 425 124 135 92 75 425 124 135 92 75 425
Change by 2010-2039 4 1 4 2 12 4 -2 2 2 6 =] 0 -1 2 &
Change by 2040-2069 7 -2 2 6 12 6 5 4 7 22 10 5 4 6 25
Change by 2070-2099 6 3 3 12 24 10 0 2 n 23 10 8 0 8 24
100-year forcing 7 3 3 13 26 1 1 2 12 25 10 i 1 8 26
100-year variability (%) 10.52 474 1262 13856 272 -8.31 221 572 477 773 9.32 4.54 -1.26 2003 7.40
Mean Windspeed (ms") Spring Summer Fall  Winter Year Spring  Summer  Fall  Winter Year Spring  Summer Fall  Winter Year
Baseline 1980-2009  4.39 383 3.70 388 395 4.38 3.84 371 385 394 4.35 3.87 375 3.87 3906
Change by 2010-2039  0.04 0.02 008 -0.01 0.04 -015 0.08 008 001 002 0.14 003 002 007 -003
Change by 20402060  0.01 a13 0035 002 005 -0.09 0.02 o011 002 oM -0.06 -0.06 002 003 -002
Change by 2070-2099 -0.01 0.20 007 -005 0.05 0.00 -0.01 0.06 0.03 0.03 018 -0.07 -002 -002 -007
100-year forcing  0.02 019 004 -003 005 0.00 001 005 002 002 -019 0.03 01 001 -006
100-year variability (%)  0.42 3679 -1866 -585 -16.26 -8.78 647 2223 -306 -2087 5.37 938 -1143 367 -217

Source: Joyce et al. 2011.

Mean Daily Tmin (°C) = the average minimum temperature each day. °C = degrees Celsius.
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Mean Daily Tmax ("C) = the average maximum temperature each day.

Change = average net change for the 30-year mean relative to the 1980-2009 baseline.

100-year forcing = the 100-year forcing is the changes in the means (for temperature and precipitation) of 1970-1999 and 2070-
2099. This is the projected change in climate over 100 years.

100-year variability (%) = the change in the 30-year standard deviations relative to a 1970-1999 baseline.

Table 2 Climate Change Projection Summary for the Prairie Climate Region
Climate Variable =  ------- A2 Emissions Scenario ------  -=------ A1B Emissions Scenario ------ -«-==--- B1 Emissions Scenario ------
Mean Daily Tmn ("C) Spring  Summer Fall  Winter Year Spring Summer  Fall Winter Year Spring  Summer Fall  Winter Year

Baseline 1980-2009 6.22 18.13 753 -6.28 6.38 6.25 18.27 7856 -6.36 6.42 6.29 18.30 7583 827 6.44
Change by 2010-2039 0.87 1.22 1.12 0,96 1.06 114 1.38 1.31 1.32 1.30 0.69 1.05 1.07 076 091
Change by 2040-2069 217 268 277 234 248 227 254 265 250 249 1.50 163 1.90 180 172
Change by 2070-2099 3.66 4.57 4.55 3.89 4.18 298 3.49 362 356 3.41 1.80 221 2.40 240 221

100-year forcing 3.80 478 4.91 438 4.46 317 3.83 400 3.96 3.73 202 259 276 290 285
100-year variability (%) 27.94 3475 3507 -748 3613 -6.49 13.35 176 -801 -536 1.08 -2.32 1048 -14.87 -9.71

Mean Daily Trma: ("C) Spring  Summer Fall  Winter Year Spring Summer  Fall  Winter Year Spring  Summer Fall Winter Year
Baseline 1980-2009 1882 3095 2034 500 1881 18.98 3120 2037 504 1889 19.04 31.28 20.26 500 1880
Change by 2010-2039 1.00 1.50 122 082 115 1.14 1.52 155 1.16 1.36 0.74 T 1.35 0.66 1.00
Change by 2040-2068 222 2.91 282 221 2.56 243 2.61 276 245 256 1.45 1.48 2.20 172 173
Change by 2070-2088  3.90 4.79 4.71 385 433 3.19 3.60 388 349 354 1.82 247 277 23 227

100-year forcing 4.04 491 5.07 424 456 3.39 3.97 428 382 3.85 207 261 3.05 269 2589
100-year vaniability (%) 15.26 2078 2728 1483 3952 -5.79 6.84 128 1184 3.29 0.81 1.86 7.1 347 446

Total Precipitation {mm) Spring Summer Fall  Winter Year Spring Summer  Fall  Winter Year Spring  Summer Fall Winter Year

Baseline 1980-2009 261 284 228 120 891 258 273 228 121 881 260 2n 231 120 881
Change by 2010-2039 3 -6 5 1 4 10 -4 3 2 5 12 -3 -2 -1 1
Change by 2040-2069 21 -13 8 -3 15 13 10 4 -7 20 22 24 -1 0 46
Change by 2070-2099 9 -5 9 0 14 25 15 3 -1 42 23 17 -7 -2 33

100-year forcing 15 T 9 2 33 28 17 4 2 50 28 17 -3 0 42
100-year variability (%) -2.42 10.70 568 1284 253 093 15.03 133 1392 -1087 457 8.35 -6.56 375 410

Mean Windspeed (ms') Spring Summer Fall  Winter Year Spring Summer  Fall Winter Year Spring  Summer Fall Winter Year
Baseline 1980-2009 475 3.85 4.06 453 4.30 47 3.86 410 453 429 472 3.84 41 456 430

Change by 2010-2039 0.27 0.03 017 0.07 013 0.08 0.7 000 005 0.08 0.05 0.12 007 -005 005
Change by 2040-2069 0.34 0.17 014 0.18 0.20 023 0.14 019 010 017 0.18 01 0.07 012 013
Change by 2070-2099 055 0.38 032 0.20 037 0.29 015 0.18 0.07 0.18 011 0.21 -0.03 004 008

100-year forcing 0.58 0.41 0.34 0.23 0.39 0.27 0.19 023 on 0.20 0.10 0.23 0.03 010 oOM
100-year variability (%) 448 17.44 8.04 5.69 512 -11.18 1289 038 -447 1119 224 2188 1355 045 981

Source: Joyce et al. 2011.

Mean Daily Tmin (°C) = the average minimum temperature each day. °C = degrees Celsius.

Mean Daily Tmax ("C) = the average maximum temperature each day.

Change = average net change for the 30-year mean relative to the 1980-2009 baseline.

100-year forcing = the 100-year forcing is the changes in the means (for temperature and precipitation) of 1970-1999 and 2070-
2099. This is the projected change in climate over 100 years.

100-year variability (%) = the change in the 30-year standard deviations relative to a 1970-1999 baseline.
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Table 3 Climate Change Projection Summary for the Continental Climate Region

Climate Variable =~  ------- A2 Emissi Scenario---=---  see-a- -A1B Emissi Scenario-----«  =------ B1 Emissi S 0= = w - mm

Mean Daily Tion (°C) Spring  Summer Fall  Winter Year Spring Summer Fall Winter Year Spring Summer Fall Winter Year
Baseline 1980.2009 275 14.80 511 845 354 2.79 14.80 512 -850 358 201 14.89 518 -832 3584
Change by 2010-2039 1.00 1.08 1.16 1.10 110 1.13 1.18 1.31 143 128 0.61 093 0.91 074 082
Change by 2040-2069 234 254 263 263 282 2.40 245 260 276 255 1.67 1.64 1.78 1.82 177
Change by 2070-2099  3.87 429 435 428 41 323 329 339 391 346 1.99 220 221 239 221

100-year forcing 407 450 467 47 448 3.48 3.60 372 428 376 235 250 260 295 259
100-year vanability (%) 17.22 1780 2565 -508 263 773 -10.28 427 1008 -763 -11.76 -21.56 612 -1503 1521

Mean Daily Tia: (°C) Spring Summer Fall Winter Year Spring Summer Fall Winter Year Spring  Summer Fall  Winter Year
Baseline 1980-2009 1551 2760 1715 221 16860 15.55 2778 1718 216 1566 15.68 2783 172 231 1574
Change by 2010-2039 1.06 1.17 1.16 0.77 1.05 1.14 1.24 1.41 1.07 123 0.68 1.01 1.06 044 082
Change by 2040-20689 236 2.80 2.80 213 252 248 251 265 224 247 159 1.46 1.84 183  1.82
Change by 2070-2099 4.0 4.55 4.50 369 420 3.25 3.3 349 334 337 1.94 223 238 188 215

100-year forcing 421 465 485 399 44 349 367 386 3589 364 230 256 279 239 250
100-year vanability (%) 23.32 1330 3083 2034 4054 -11.59 192 501 1074 543 218 -5.47 4.24 237 164

Total Precipitation (mm) Spring Summer Fall Winter Year Spring Summer Fall Winter Year Spring Summer Fall  Winter Year

Baseline 1980-2009 288 n 252 203 1054 289 304 253 204 1050 287 300 254 203 1044
Change by 2010-2038 =] -1 1 5 17 " 3 T 3 26 7 1 -1 2 12
Change by 2040-2069 18 -1 4 16 28 1" 7 8 8 35 23 23 b a 85
Change by 2070-2098 18 -5 18 23 55 28 10 5] 23 70 28 10 2 15 58

100-year forcing 25 T 18 24 74 36 16 8 25 85 35 12 ] 15 a7

100-year varability (%) 15.89 4.81 17.79 2727 19.52 0.60 -2.87 024 3485 -304 5.66 -5.56 341 2317 156

Mean Windspeed (ms") Spring Summer  Fall  Winter Year Spring  Summer  Fall  Winter Year Spring Summer  Fall  Winter Year
Baseline 1880-20098 407 315 3.52 415 372 4.04 3.20 3.54 415 3.73 405 313 355 418 373
Change by 2010-2038  0.24 -0.06 0.01 014 0.08 0.00 0.02 007 01 0.02 0.00 -0.02 -006 -005 -003
Change by 2040-2068  0.23 0.01 002 026 013 0.14 -0.07 008 OM 0.04 012 0.02 -0.03 011 008
Change by 2070-2088  0.41 0.01 -0.01 028 018 0.23 -005 005 013 007 0.05 002 -0.10 008 002

100-year forcing 044 0.00 0.01 033 019 023 0.00 001 0.20 0.10 0.05 0.00 -0.04 018 005
100-year vanability (%) 564 -838 2357 551 -024 -1.18 216 819 238 617 -012 -1.59 14.14 617 596

Source: Joyce et al. 2011.

Mean Daily Tmin (°C) = the average minimum temperature each day. °C = degrees Celsius.

Mean Daily Tmax (*C) = the average maximum temperature each day.

Change = average net change for the 30-year mean relative to the 1980-2009 baseline.

100-year forcing = the 100-year forcing is the changes in the means (for temperature and precipitation) of 1970-1999 and 2070-
2099. This is the projected change in climate over 100 years.

100-year variability (%) = the change in the 30-year standard deviations relative to a 1970-1999 baseline.
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Table 4 Climate Change Projection Summary for the Subtropical Climate Region
Climate Variable @ ------- A2 Emissi S L A1B Emissi Scenarig------  ------- B1 Emissi Scenario------
Mean Daily Tmm (°C) Spring Summer Fall Winter Year Spring Summer Fall Winter Year Spring Summer Fall Winter Year

Baseline 1980-2009  11.06 2039 1218 230 147 1.1 2046 1220 223 11.49 11.10 2047 1221 230 1A
Change by 2010-2039 0.89 1.05 106 057 0.90 099 1.05 128 081 1.04 0.64 0.92 0.93 038 074
Change by 2040-2069 201 23 247 1.51 208 1.95 22 239 157 203 1.48 1.45 1.73 105 144
Change by 2070-2099 323 3.92 415 274 3.52 273 3.04 315 2853 2.87 1.79 1.97 214 143 1.85

100-year forcing 339 410 4.44 3.00 3.73 295 329 346 273 3.10 1.89 224 2.47 170 210
100-year variability (%) 22.75 3698 3224 2636 5339 -1.67 243 716 385 9.85 422 -0.45 109 -013 31

Mean Daily Trax (°C) Spring Summer Fall Winter Year Spring Summer Fall Winter Year Spring Summer  Fall Winter Year
Baseline 1980-2009 24,49 3239 2532 1477 2423 2458 3256 2540 1471 2431 2481 3264 2543 1477 24735
Change by 2010-203¢  0.97 120 106 054 085 0.96 1.08 120 069 098 0.57 0.9 0.89 032 on
Change by 2040-2069  2.06 272 25 1.51 220 206 232 230 1682 207 1.32 126 1.57 106 1.3
Change by 2070-2099  3.40 442 416 285 372 2,68 322 317 258 29 165 1.92 213 150 1.8

100-year forcing 3.55 4.47 4.42 3.07 3.87 29 3.43 3.51 274 314 191 222 250 172 208
100-year vanability (%) 20.75 947 3775 1588 3714 -5.84 -2.47 712 134 313 8.53 8.96 886 -3 617

Total Precipitation (mm) Spring Summer  Fall ‘Winter Year Spring Summer Fall Winter Year Spring  Summer Fall  Winter Year

Baseline 1980-2009 354 376 287 334 13 346 368 281 335 1328 347 363 280 334 1324
Change by 2010-2039 -16 A7 6 -3 -28 -4 -1 20 -5 2 10 -10 8 -8 4
Change by 2040-2069 -10 -44 5 -2 -49 -3 -16 12 13 -20 16 10 20 -2 45
Change by 2070-2009 -13 -51 5] -28 -84 26 -13 S -10 1 26 -7 17 -5 33

100-year forcing -1 -42 8 -26 -61 30 12 1 -7 13 30 -1 12 -4 29
100-year variability (%) 1234 -16.95 -5.07 701 -334 182 -6.78 328 1661 -13.07 2202 278 117 1933 -066

Mean Windspeed (ms') Spring Summer Fall  Winter Year Spring  Summer  Fall Winter Year Spring  Summer Fall  Winter Year
Baseline 1930-2009  3.74 277 N 368 333 3.74 279 311 368 333 3.78 2.78 an 369 334
Change by 2010-2039  0.13 0.06 003 oM 0.08 0.08 005 -002 -005 002 -0.10 0.04 000 -004 -0.02
Change by 2040-2069  0.17 0.13 007 002 009 o1 0.09 007 005 008 0.07 0.12 -0.04 008 0.06
Change by 2070-2099  0.26 0.24 010 013 018 0.09 012 001 002 008 -0.01 0.09 -0.02 005 0.03
100-year forcing  0.27 0.24 015 019 021 o1 014 006 008 010 0.05 0.10 003 013 D08
100-year variability (%) -632  -20.45 109 -286 -27.61 -8.37  -11.92 657 -394 -1494 -2.69 419 537 -546 -2064

Source: Joyce et al. 2011.

Mean Daily Tmin (°C) = the average minimum temperature each day. °C = degrees Celsius.

Mean Daily Tmax (*C) = the average maximum temperature each day.

Change = average net change for the 30-year mean relative to the 1980-2009 baseline.

100-year forcing = the 100-year forcing is the changes in the means (for temperature and precipitation) of 1970-1999 and 2070-
2099. This is the projected change in climate over 100 years.

100-year variability (%) = the change in the 30-year standard deviations relative to a 1970-1999 baseline.

West-Wide Climate Risk Assessments: Bias-Corrected and Spatially Downscaled Surface
Water Projections, United States Bureau of Reclamation (USBR 2011a and 2011b)

Sixteen global circulation models formed the basis of the climate projections used in this study.
The study uses a downscaling technique known as the Bias Correction and Spatial
Disaggregation approach, developed by Wood in 2002, to apply the CLIP3 projections at a
watershed scale. This was done for the B1 (low), A1B (medium), and A2 (high) scenarios. This
provided information on the extremes with lower probability but higher risk. The results focused
on the Missouri watershed, which includes parts of the states of Montana, North Dakota, South
Dakota, Nebraska, and Kansas.
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CLIMATE MODELING

SCENARIOS

Current climate modeling to project future climate change effects uses scenarios of GHG
emissions levels in the atmosphere. The IPCC created a number of scenarios for GHG emissions;
these are dependent on assumptions regarding population and economic growth, as well as
technology for fuel use and fuel production. These determine the degree and severity of
predicted climate change effects. The four scenarios selected for this analysis in the 2007 IPCC
report are described as follows:

e The A2 scenario is a heterogeneous world with high population growth rates and slow rates
of economic development and technological innovation.

e The A1B scenario assumes rapid economic growth, and a world population that peaks around
2050. Technological innovation and adoption of energy-efficient technologies is balanced
and does not rely on any one energy source.

e The ALF1 scenario assumes rapid economic growth, and a world population that peaks
around 2050. Technological innovation and adoption of energy-efficient technologies is
fossil intensive.

e The B1 scenario assumes very rapid economic growth, a world population that peaks around
2050, and a very fast innovation and adoption of energy-efficient technologies. The economy
makes rapid changes toward services and information.

The IPCC has not assigned probabilities to any of these scenarios, but instead provides them for
use in models to examine the entire range of possibilities and evaluate consequences based on
the greenhouse gas emissions implicit in these combinations of population, economic activity,
and technological innovation. The A2, A1B, and Blscenarios (Figure 4.13.1-1) were analyzed in
various models presented in the studies reviewed. In the Fifth Assessment Report (expected in
approximately 2014), the IPCC plans to provide a greater range of emissions scenarios.

GLOBAL CIRCULATION MODELS

Global Circulation Models are still in the domain of active research and are therefore the subject
of further investigation and improvement themselves. Consequently, such models may vary in
spatial and temporal resolution, the numerical methods employed to solve sets of coupled
differential equations, the initial conditions, and sub-grid-cell parameterization of processes that
are too small-scale for explicit numerical treatment.

DOWNSCALING

Climate change studies are based on global models that are downscaled for regional application.
The global model results for temperature, precipitation, solar gain, and wind are disaggregated
for the scale of interest and then refined based on topographical features and historical trends.
The scale of interest for the downscaling determines the level of detail available from the study.
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SCREENING LEVEL OIL SPILL MODELING

1.0 SPILL MODELING

1.1 PuURPOSE

The approach used in this Supplemental EIS to identify impact to receptors is intended as a
screening level approach and not intended to predict spill fate and transport for every condition
along the pipeline route. The purpose of the screening is to identify reasonable distances release
volumes would migrate over land or as dissolved-phase plumes in groundwater to facilitate
identifying potential impact to receptors. Plumes were assessed for overland spreading and
impact to groundwater and the resulting dispersion of the dissolved-phase constituent benzene.
By identifying potential could-affect areas of the Project route, mitigation and response actions
can be reassessed and addressed prior to pipeline operation.

1.2 METHODOLOGY

The approach attempts to be technically neutral but errs on the side of conservatism. As an
example, overland spreading does not address volume losses due to evaporation and surface
oiling of vegetation. Because of the technically neutral approach in this evaluation, it is assumed
that management plans, emergency response plans (ERP), spill prevention, control, and
countermeasure plans (SPCC), standard mitigation practice, and the Pipeline Hazardous Material
Safety Administration (PHMSA) 57 special conditions will be implemented consistent with
industry best practice.

Spill volumes used in this screening approach were based on data listed in Section 4.14.2.1,
Background, of this Supplemental EIS. Overland spreading was evaluated by calculating the area
of potential impact for each of the identified spill volumes (Grimaz et al. 2007). Areas were then
used to assess the distance of radial spreading (representing smooth, flat ground). To further
validate the spreading analysis, two separate peer-reviewed methodologies were implemented to
calculate an equilibrium spill thickness for heavy, sour crude oil. A standard boundary layer
condition formula using an interfacial tension based on heavy oil was used to identify a relative
oil permeability value of 0.5 for use in the Grimaz equation for oil spreading. To assess the
applicability of the approach, oil thickness was calculated from the oil spreading distance
(Grimaz et al. 2007) and it was found to be consistent with the thickness of heavy oil calculated
from the boundary layer calculation. Both the Grimaz equation and standard boundary layer
condition formulas resulted in similar spill thickness values in the range of 0.2 cm (0.079 in) to
0.7 cm (0.28 in) based on the surface tension and kinematic viscosity. The objective of the
spreading analysis approach is to facilitate screening in potential could-affect areas for the entire
pipeline rather than establishing discrete site-specific scenarios that could unintentionally be
screened out for further evaluation areas.

The model proposed by Grimaz et al. was developed as a simplified technique for predicting the
maximum potential oil seepage depth into soil immediately after a release. As part of this model,
Grimaz et al. proposed a simplified predictive formula derived from gravity current theory in
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order to predict the extent of surface spreading after a release. The model as a whole is intended
for use in estimating a window of opportunity for response action.

The U.S. Environmental Protection Agency (USEPA) Hydrocarbon Spill Screening Model
(HSSM) was used to assess the potential impact to groundwater and, if a dissolved phase plume
develops, determine the axial length of the plume. HSSM is intended as a practical tool to assess
the effects of a surface or shallow subsurface release of liquid hydrocarbons from a spill, leaking
tank, or pipeline with the advantage of simplicity and ease of computation (Charbeneau 1995).
Simplified conceptualizations of the flow and transport phenomena were used so that the
resulting model would be a practical, though approximate, tool. The model is intended for use in
evaluating light non-aqueous phase liquid (LNAPL) transport and is not suitable for denser-than-
water NAPLs (DNAPLSs) as the model assumes NAPL to “float” on the water table. HSSM is not
suitable for application to heterogeneous geological formations and is intended to provide order-
of-magnitude estimates of contamination levels only. Additionally, the model is not designed to
address dynamic conditions such as fluctuating groundwater, changing gradient, or specific
design conditions such as pipeline trench systems or pressurized leaks from a pipeline.
Emergency response, initial phases of site investigation, facilities siting, and underground
storage tank programs are potential areas for use of HSSM (Weaver et al. 1994).

HSSM simulates the flow of LNAPL and the transport of a chemical constituent of the LNAPL
from the surface to groundwater, radial spreading at the water table, and dispersion of a
dissolved-phase constituent. A simplified conceptualization of the LNAPL release scenario is
shown in Figure 1. The geometry assumed by HSSM is shown in Figure 2 and is based on the
simplified conceptual LNAPL release scenario. At the water table, the LNAPL spreads radially,
implying that the regional gradient has no effect on LNAPL flow. Dissolution of the chemical
constituent obeys local equilibrium partitioning, but is driven by groundwater flow and recharge.

The model treats flow and transport as one-dimensional, which is a conservative approach as all
the pollutant is assumed to move downward and contribute to aquifer contamination. Lateral
contaminant spreading by capillary forces is neglected, except as these forces influence the
infiltration of LNAPL into the soil. Also neglected is spreading due to heterogeneity since the
subsurface is assumed to be of uniform composition. The presence of the water and air phases in
the LNAPL is incorporated by use of a relative permeability model which uses measured soil
properties (capillary pressure curve parameters) to approximate the relative permeability. The
model does not include transport in fractures or macropores and assumes the LNAPL’s transport
properties (i.e., density, viscosity, capillary pressure, relative permeability) to be unchanging.
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Figure 1 Schematic view of NAPL release
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Figure 2 Schematic view of idealized NAPL release that is used in HSSM

For the HSSM simulations, groundwater was assumed to be 0.3 m (1 ft) below the base of the
spill to evaluate potential impact to a shallow aquifer. Hydrologic parameters used in the model
for permeable sands were based on Carsel and Parrish (1988). Sandy soils are associated with
high permeability vadose zone and aquifer materials. The horizontal hydraulic conductivity was
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assumed to be 15 m/d (50 ft/day). Porosity was assumed to be 0.15 (Stanton 2010) and vertical
hydraulic conductivity was assumed to be one order of magnitude smaller than horizontal
hydraulic conductivity or 1.5 m/d (5 ft/d).

A viscosity of 325 cP at a specific gravity of 0.93 was reported for diluted bitumen (Leis et al.
2012). A density for heavy sour crude oil, 0.93 g/cm®, and a benzene concentration for light
crude oil, 0.28% (exp Energy Services Inc. 2012), were used as conservative assumptions to
evaluate the resulting dispersion of the dissolved-phase constituent. Other model parameters
were within typical value ranges suggested for use in HSSM by Weaver et al. (1994). Table 1
summarizes the key input values used in the model simulation.

Table 1 Summary of Key Input Values Used in HSSM Simulation
Parameter Input Value® Source
Hydrologic Properties
Depth to groundwater (m) 0.3
Horizontal hydraulic conductivity (m/d) 15 Gutentag et al. 1984, Stanton 2010
Vertical hydraulic conductivity (m/d)? 1.5
Porosity (vol%) 15 Stanton 2010
Hydrocarbon Phase Properties”
Viscosity- dilbit (cP)° 325 Leisetal. 2012
Density - heavy crude oil (g/cm®) 0.93 exp 2012, Attanasi et al. 2007, Enbridge 2011
Benzene concentration — light crude oil 0.28 exp 2012, Section 3.13
(vol%)®

& Assumed 1/10th of horizontal hydraulic conductivity.

® These hydrocarbon phase properties represent the range of possible products being transported through the pipeline.

“Viscosity of dilbit was used to provide a larger plume size.

4 Light crude oil was used since it has a higher benzene content than heavy crude oil or dilbit.

® 9% = percent; dilbit = diluted bitumen, cP = centipoise; ft/d = feet per day; g/cm® = grams per cubic centimeter; m = meter or
meters; m/d = meter per day

Additional simulations of HSSM for the 50 bbl and 20,000 bbl spills were run to delineate a
lower and upper bound of the dissolved-phase plume length. Key input values modified included
aquifer hydraulic conductivity and porosity, benzene concentration, and crude oil viscosity. For
the lower bound simulation, aquifer vertical hydraulic conductivity was reduced to 0.7 m/day
and porosity remained at 0.15. The benzene concentration reported for heavy crude oils, 0.16%
(exp Energy Services Inc. 2012), and a crude oil viscosity of 157 cP (Enbridge 2011) were used
to generate a smaller dissolve-phase plume size for the lower bound simulation. For the upper
bound simulation, aquifer hydraulic conductivity was increased to 3.0 m/day and porosity was
increased to 0.26 (Stanton 2010). Benzene concentration for light crude oil (0.28%) and a
viscosity reported for dilbit (325 cP) were used in the upper bound simulation to generate a
larger dissolved-phase plume size. All other model parameters not discussed above remained the
same values as listed in Table 1 during these simulations.

1.3 RESULTS

The results of the HSSM simulations were used to identify reasonable benzene concentrations at
the source from infiltrating LNAPL and distances the dissolved-phase plume could migrate until
the benzene concentration attenuated to less than 0.005 mg/L, which is the maximum
contaminant limit for Montana, South Dakota, and Nebraska. Using benzene to assess the
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groundwater dispersion, model results show a spill would reach groundwater and migrate
downgradient in each of the spill volume scenarios. Table 2 summarizes the axial length of
surface and dissolved-phase plumes developed for each of the spill volumes assessed. A high
level sensitivity analysis was also conducted using the same parameters above and identified that
the three spill volumes could affect groundwater at a depth of 15 m (50 ft) or less. Additionally,
the input parameters for the model were modified (e.g. aquifer hydraulic conductivity and
porosity, benzene concentration, and crude oil viscosity) to simulate the largest dissolved plume
length. The range of dissolved-phase spill plume lengths under these conditions was between 55
m (180 ft) and 490 m (1,608 ft).

Table 2 Axial Length of Plumes Based on Radial Spreading of Dissolved Constituent
50 bbl 1,000 bbl 20,000 bbl
Surface plume axial length in meters (ft)? 34 (112) 112 (367) 370 (1,214)
Dissolved-phase plume axial length in meters (ft)° 195 (640) 250 (820) 320 (1,050)
Initial constituent concentration 1 meter from source (mg/L) ° 8.3 8.8 9.0

& Calculated from the formula proposed by Grimaz et al. (2007)
® Output values from HSSM

2.0 DEFINITIONS

% = percent

bbl = barrel

cm = centimeter

cP = centipoise

ft = feet

ft/d = feet per day

g/cm®= grams per cubic centimeter
in = inch or inches

m = meter or meters

m/d = meter per day

mg/L = milligrams per liter
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PAST, PRESENT, AND REASONABLY FORESEEABLE FUTURE
PROJECT DESCRIPTIONS

1.0 PAST PROJECTS

Past projects and activities considered in the cumulative effects assessment (CEA) are projects
that have been completed and that have physical features established in the existing landscape.

1.1 CRUDE OIL PIPELINES AND STORAGE FACILITIES

1.1.1 Express-Platte Pipeline System

The Express-Platte Pipeline system is operated by Kinder-Morgan, Inc., and comprises two
crude oil pipelines, the Express and the Platte (Kinder-Morgan 2012a). The Express pipeline
originates in Hardisty, Alberta, Canada, and runs south through central Montana into central
Wyoming, where it transitions to the Platte pipeline near Lost Cabin, Wyoming (Kinder-Morgan
2012a). The Express pipeline is within the project cumulative impact corridor (PCIC) from
approximately Hardisty to Youngstown, Alberta. The Express pipeline is 24 inches in diameter,
and is 785 miles long (Kinder-Morgan 2012a). The total capacity of the Express pipeline is
approximately 280,000 barrels per day (bpd) and has been in operation since 1997 (Kinder-
Morgan 2012a).

The Platte pipeline originates near Lost Cabin, Wyoming, and runs southeast through Wyoming
before heading east-southeast across southern Nebraska, through the northeastern tip of Kansas,
and across northern Missouri before terminating near Wood River, Illinois (Kinder-Morgan
2012a). The Platte pipeline crosses within the PCIC near Steele City in Jefferson County,
Nebraska. The Platte pipeline is 20 inches in diameter and 932 miles long, with a total capacity
of approximately 145,000 bpd and has been in operation since 1952 (Kinder-Morgan 2012a).

1.1.2 Keystone Mainline Pipeline

The Keystone Mainline pipeline is wholly owned and operated by TransCanada PipeLines
Limited. The Keystone Mainline is a 2,154-mile long crude oil pipeline originating in Hardisty,
Alberta, Canada, and terminating at Wood River and Patoka, Illinois (TransCanada 2012). The
pipeline runs east-southeast through southern Alberta, Saskatchewan, and Manitoba
(TransCanada 2012). In south-central Manitoba, the pipeline turns south crossing the U.S.-
Canada border and running south through eastern North Dakota and South Dakota to Steele City,
Nebraska, where one branch heads east through northern Missouri and terminates at Patoka,
Illinois (TransCanada 2012).

The second branch from Steele City, Nebraska, is the Keystone Cushing Extension, further
described in Section 1.1.3, Keystone Cushing Extension. The Keystone Mainline pipeline is
within the PCIC of the proposed Project in southern Jefferson County, Nebraska. The Keystone
Mainline began operating in 2010, with an approximate capacity of 435,000 bpd (TransCanada
2012).
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1.1.3 Keystone Cushing Extension

The Keystone Cushing Extension is the southern branch of the Keystone Mainline pipeline,
which originates in Steele City, Nebraska, and terminates in Cushing, Oklahoma (TransCanada
2012). The Cushing Extension is within the PCIC of the proposed Project in Steele City in
Jefferson County, Nebraska. The Cushing Extension began operating in 2011, and has an
approximate capacity of 590,000 bpd (TransCanada 2012).

1.14 True Company Pipelines

The True Company pipeline system is composed of Bridger Pipeline, LLC, the Belle Fourche
Pipeline Co., and the Butte Pipeline Co., which own and operate the following pipelines in
Montana, North Dakota, and Wyoming: Belle Fourche pipeline, Bridger Gathering System,
Butte pipeline, Four Bears pipeline, and the Poplar System pipelines (Bridger Pipeline 2012).
The Belle Fourche pipeline transports crude oil from the Williston Basin in western North
Dakota to the Baker, Montana, receiving facility and is within the PCIC of the proposed Project
near Baker, Montana (Belle Fourche Pipeline 2012). The Bridger Gathering System receives
crude oil from the Belle Fourche, Four Bears, and Poplar systems and consists of a series of
pipelines around Baker, Montana, where it is within the PCIC of the proposed Project.

The Butte pipeline runs north-south between Baker, Montana, and Ft. Laramie, Wyoming, and is
within the PCIC of the proposed Project near Baker, Montana. The Four Bears pipeline is a new
12-inch-diameter crude oil pipeline that transports crude oil from McKenzie and Dunn Counties,
North Dakota, to the Baker, Montana, receiving station, and is within the PCIC of the proposed
Project near Baker, Montana. The Poplar pipeline consists of 10- and 12-inch-diameter pipelines
that transport crude oil from the eastern Williston Basin to the Baker, Montana, receiving station,
and is within the PCIC of the proposed Project near Baker, Montana (Bridger Pipeline 2012).

1.2 REFINED/FINISHED PRODUCT PIPELINES

1.2.1 Cenex Pipeline

The Cenex pipeline is owned and operated by Cenex Pipeline, LLC. The 8-inch-diameter refined
products pipeline extends from the Williams Pipeline Terminal in Fargo, North Dakota, through
north-central North Dakota and into northeastern Montana to the Cenex Refinery near Billings,
Montana (Cenex Pipeline 2012). The Cenex pipeline is within the PCIC of the proposed Project
in southeastern Dawson County, Montana.

1.2.2 Magellan Pipeline

The Magellan refined petroleum products pipeline is owned and operated by Magellan
Midstream Partners, L.P. The Magellan petroleum products pipeline system runs generally north-
south, with portions of the pipeline system located in the following states: North Dakota,
Minnesota, Wisconsin, South Dakota, lowa, Nebraska, Illinois, Missouri, Kansas, Colorado,
Oklahoma, Arkansas, and Texas. Product terminals are located in each of the states listed except
Wisconsin (Magellan Midstream Partners 2012). The Magellan petroleum products pipeline is
within the PCIC of the proposed Project route in southern York County, Nebraska.
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1.2.3 NuStar Pipelines: Refined Products and Ammonia

NuStar Energy, L.P. owns and operates crude oil, refined products, and ammonia pipeline
systems throughout the central United States. The NuStar East Refined Products pipeline system
runs north-south from Jamestown, North Dakota, through eastern South Dakota, western lowa,
eastern and southern Nebraska, and central Kansas. The East Refined Products pipeline is
approximately 1,900 miles long, and portions of the pipeline are 16, 10, 8, or 6 inches in
diameter. The East Refined Products pipeline carries gasoline, distillates, propane, natural
gasoline, and naphtha (NuStar Energy 2012). The East Refined Products pipeline is within the
PCIC of the proposed Project’s route in southern York County, Nebraska.

One section of the NuStar Ammonia pipeline runs generally east-west from Nebraska through
lowa, Missouri, and Illinois before terminating near Huntington, Indiana; one branch of the
Ammonia pipeline runs north-south from Missouri through Arkansas, and terminates in Taft,
Louisiana (NuStar Energy 2012). The Ammonia pipeline is approximately 2,000 miles long, and
sections are 10, 8, 6, or 4 inches in diameter. The Ammonia pipeline is within the proposed
Project route in northwestern York County, Nebraska.

1.3 NATURAL GAS PIPELINES

1.3.1 WBI Energy Transmission

WBI Energy Transmission, formerly known as the Williston Basin Interstate Pipeline Company,
owns and operates over 3,700 miles of natural gas transmission lines in North Dakota, South
Dakota, Montana, and Wyoming. The pipeline system’s annual transport volume is
approximately 113.2 million decatherms (MMDK). WBI Energy Transmission also owns and
operates the Baker Facility, an underground natural gas storage field near Baker, Montana (WBI
Energy Transmission 2012). The WBI Energy Transmission pipeline system is within the PCIC
of the proposed Project in northwestern Harding County, South Dakota, near Baker in Fallon
County, Montana, and near Nashua, in Valley County, Montana. The Baker facility natural gas
storage field is within the PCIC of the proposed Project near Baker in Fallon County, Montana.

1.3.2 Northern Border Pipeline

The Northern Border pipeline is owned by the Northern Border Pipeline Company, operated by
TransCanada and Oneok Partners (Northern Border Pipeline Company 2012; TransCanada
2012). The Northern Border pipeline is 1,249 miles long, originating at the Port of Morgan,
Montana, and running generally southeast through North Dakota, northeastern South Dakota,
southwestern Minnesota, central lowa, and northern Illinois before terminating near North
Hayden, Indiana. The pipeline is 42 inches in diameter, and has a system receipt capacity of 2.37
billion cubic feet per day (bcf/d) (Northern Border Pipeline Company 2012). The Northern
Border pipeline is within the PCIC of the proposed Project in northeastern Phillips County and
northwestern Valley County, Montana.

Portions of the Northern Border pipeline would also be within the proposed Project cumulative
impact corridor in northeastern Montana. The proposed Project right-of-way (ROW) would
parallel the Northern Border pipeline for approximately 21.5 miles beginning at the U.S.-Canada
border near Morgan, Montana. The Northern Border pipeline is an existing natural gas pipeline
that has been in service since 1982. This pipeline’s permanent ROW has been reclaimed, and
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routine maintenance and refurbishment activities would continue along the ROW during
construction and operation of the proposed Project.

1.3.3 Northern Natural Gas Company

The Northern Natural Gas Company owns and operates 14,900 miles of pipeline throughout
Michigan, Wisconsin, Minnesota, South Dakota, lowa, Illinois, Nebraska, Kansas, Oklahoma,
New Mexico, and Texas. The system of pipelines has been in operation since 1930, and has a
market area design capacity of 5.5 bcf/d, with pipe sizes ranging from 2 to 36 inches in diameter
(Northern Natural Gas 2012). The Northern Natural Gas Company pipeline system is within the
PCIC of the proposed Project route in southern Jefferson County, Nebraska, and southwestern
Saline County, Nebraska.

1.3.4 Rockies Express West

The Rockies Express West natural gas pipeline is jointly owned and operated by Kinder-Morgan,
Sempra Pipelines and Storage, and ConocoPhillips. The Rockies Express West pipeline is 1,679
miles long, and extends generally east-west from Cheyenne, Wyoming to central Missouri,
where it continues as the Rockies Express East pipeline into Clarington, Ohio. The Rockies
Express East pipeline went into operation in 2009, and the entire Rockies Express West and East
system has a capacity of 1.8 bcf/d (Kinder-Morgan 2012b). The Rockies Express West pipeline
is within the PCIC of the proposed Project near Steele City in Jefferson County, Nebraska.

1.3.5 Bison Natural Gas Pipeline

The Bison Natural Gas pipeline is owned by Bison Pipeline, LLC, which is owned by
TransCanada and its subsidiaries. The Bison pipeline extends from southwestern North Dakota
to northeastern Wyoming, is approximately 302 miles long, and is 30 inches in diameter. The
pipeline has been in operation since 2011, and has an operating capacity of 407 MMcf/d, with
potential expansion to 1 bcf/d (Bison Pipeline LLC 2012). The Bison pipeline is within the PCIC
of the proposed Project in southeastern Fallon County, Montana.

1.3.6 Kinder-Morgan Interstate Gas Transmission (KMIGT)

The KMIGT system is owned and operated by Kinder-Morgan Interstate Gas Transmission LLC,
and extends from central Wyoming through northeastern Colorado and northwestern Kansas, and
covers most of Nebraska. The total system length is approximately 5,100 miles, with
approximately 10 bcf of firm capacity commitments (Kinder-Morgan 2012c). The KMIGT
system is within the PCIC of the proposed Project in Fillmore, York, Boone, Antelope, and Holt
Counties in Nebraska. The KMIGT system is within the PCIC of the proposed Project route in
York, Merrick, Nance, and Holt Counties, Nebraska.

1.3.7 Trailblazer Pipeline

The Trailblazer pipeline is owned and operated by the Trailblazer Pipeline Company LLC, a
wholly owned Kinder-Morgan company (Kinder-Morgan 2012d). The Trailblazer pipeline
extends approximately 175 miles from the Rockies Express West pipeline in Gosper County,
Nebraska, to Beatrice, Nebraska (Kinder-Morgan 2012c). The Trailblazer pipeline is within the
PCIC of the proposed Project in southern Saline County, Nebraska.
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1.3.8 Natural Gas Pipeline Company of America: Amarillo Line

The Natural Gas Pipeline Company of America is owned and operated by NGPL PipeCo LLC,
which is wholly owned by Kinder-Morgan, Inc. The natural gas pipeline system is over 10,000
total miles of pipeline, with a 265 bcf working gas storage capacity (Kinder-Morgan 2012e). The
system consists of two primary pipeline routes. The first route runs from Chicago, Illinois, west
to Nebraska, then southwest through central Kansas, northwestern Oklahoma and Texas, and
southeastern New Mexico. The second route runs from Chicago, Illinois, south through
southeastern Missouri, central Arkansas, and eastern Texas (Kinder-Morgan 2012c). The Natural
Gas Pipeline Company of America system is within the PCIC of the proposed Project near Steele
City in Jefferson County, Nebraska.

1.3.9 Central City Gas System

The Central City Gas System is owned and operated by Central City, Nebraska, and has been in
operation since the 1940s. The system is composed of individual service lines between 0.75 and
1.75 inches in diameter, up to a 6-inch-diameter transmission line (Central City Utilities 2012).
The Central City Gas System is within the PCIC of the proposed Project in southern Polk
County, Nebraska and in northeastern Hamilton County, Nebraska.

1.3.10  SourceGas, LLC

The SourceGas natural gas pipeline system is owned and operated by SourceGas Distribution,
LLC, and is located within portions of Colorado, Wyoming, and Nebraska. The SourceGas
Nebraska pipeline serves the western two-thirds of Nebraska, and consists of approximately
5,000 miles of transmission and distribution pipelines (SourceGas 2007). The SourceGas
pipeline system is within the PCIC of the proposed Project in Boone, Holt, and Greeley counties,
Nebraska.

1.4 WATER DELIVERY SYSTEM:

1.4.1 Perkins County Rural Water System

The Perkins County Rural Water System is an extension of the Southwest pipeline from Lake
Sakakawea in North Dakota. The rural water system, completed in 2007, serves approximately
2,500 residents of Perkins County (FedGazette 2005). Exact pipeline locations are not available;
the proposed Project runs through southwestern Perkins County and the water system may be
within the PCIC of the proposed Project.

1.4.2 Mni Wiconi Rural Water System

The Mni Wiconi Rural Water System project will deliver drinking water for residents of three
tribal water systems and one non-tribal system in south-central South Dakota, managed by the
U.S. Department of the Interior, Bureau of Reclamation (U.S. Department of the Interior 2012).
The project is expected to be completed in 2013, and when complete, will be a network of 4,400
miles of 10- and 12-inch-diameter pipeline serving more than 51,000 people in 10 South Dakota
counties (Natural Resources Defense Council 2012). Exact pipeline locations are not available,
but the water system will be located in the following South Dakota counties, through which the
proposed Project would pass: Haakon, Jones, Lyman, and Tripp.
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1.5 ELECTRICAL TRANSMISSION LINES

The U.S. electric grid consists of higher voltage transmission lines ranging from 345 to 1,000
kilovolts (kV) located across the country (National Public Radio [NPR] 2009). Existing
transmission lines of lower-range voltage of 345 to 499-kV are located in eastern and western
Nebraska, and eastern and southwestern South Dakota. Specific locations of transmission lines,
substations, and power generation facilities were not available. Transmission lines are likely to
cross within the PCIC of the proposed Project route.

1.6 RAILROADS

1.6.1 Union Pacific Railroad

The Union Pacific Railroad operates on approximate 32,000 miles of track in 23 states (Union
Pacific 2012). In Nebraska, the Union Pacific Railroad runs generally east-west across the
southern half of the state in the west, and splits into a northern and southern line in Kearney
County, Nebraska (Nebraska Department of Roads [NDOR] 2009). The northern line intersects
the PCIC of the proposed Project route in Merrick County, Nebraska. The southern line
intersects the proposed Project in Jefferson County, Nebraska.

1.6.2 BNSF Railway

The BNSF Railway operates on approximately 32,000 miles of track in 28 states and two
Canadian provinces (BNSF Railway Company 2012). In Nebraska, the BSNF rail lines cross
generally east-west across the central and southern portions of the state, with north-south routes
along the eastern and western borders of the state (NDOR 2009). In South Dakota, BNSF
operates rail lines primarily in the eastern portion of the state, and across the northern border
(South Dakota Department of Transportation [SD DOT] 2009). BSNF operates rail lines
throughout Montana, including the eastern and northern portions of the state (Montana State
Library 2012). BNSF rail lines are within the PCIC of the proposed Project route in Fillmore and
York counties, Nebraska, and Fallon, Dawson, and Valley counties, Montana.

1.6.3 Nebraska Central Railroad Company

The Nebraska Central Railroad Company consists of 340 miles of track in eastern Nebraska
(RioGrand Pacific 2011). The Nebraska Central Railroad Company lines cross within the PCIC
of the proposed Project in Polk, Nance, and Boone Counties, Nebraska.

1.6.4 Nebraska Northeastern Railway

The Nebraska Northeastern Railway operates on approximately 120 miles of track in
northeastern Nebraska, running generally east-west from the Missouri River to O’Neill,
Nebraska (NDOR 2009). The Nebraska Northeastern Railway lines cross the PCIC of the
proposed Project in Antelope and Holt Counties, Nebraska.

1.6.5 CP/Dakota, Minnesota & Eastern

The CP/Dakota, Minnesota & Eastern railroad operates on 574 miles of track running generally
east-west through central South Dakota, and generally north-south through western South Dakota
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(SD DOT 2009). The CP/Dakota, Minnesota & Eastern lines cross the PCIC of the proposed
Project in Haakon County, South Dakota.

1.6.6 South Dakota Owned/Dakota Southern Operated

The South Dakota Owned/Dakota Southern Operated Railroad operates on 190 miles of track
that runs generally east-west across southern South Dakota along the route of Interstate 90
(SD DOT 2009). The South Dakota Owned/Dakota Southern Operated Railroad is within the
PCIC of the proposed Project in Jones County, South Dakota.

1.7 WIND FARMS

1.7.1 Diamond Willow Wind Farm

The Diamond Willow Wind Farm is owned and operated by Montana-Dakota Utilities and is
located near Baker in Fallon County, Montana. The first phase of development was completed in
2008 with an expansion in 2010 for a total of 20 General Electric 1.5-megawatt (MW) turbines
(Montana Department of Environmental Quality 2012). The exact acreage and extent of the wind
farm is not available, but portions of the farm are likely within the PCIC of the proposed Project
near Baker, Montana.

1.7.2 Laredo Ridge Wind Farm

The Laredo Ridge Wind Farm is located on approximately 7,600 acres of land, 3 miles northeast
of Petersburg in Boone County, Nebraska. The site operates 54 1.5-MW turbines, with an
approximate total power supply of 80-MW (Midwest Wind Energy 2008). The Laredo Ridge
Wind Farm is within the PCIC of the proposed Project in Boone County, Nebraska.

1.8 LANDFILLS

Three landfills were identified within the PCIC of the proposed Project route. Two of the
landfills are closed; one is located near Baker, Montana, and one is near Nashua, Montana
(Montana State Library 2012). One active landfill near O’Neill, Nebraska, accepts construction
and demolition debris (Nebraska Department of Environmental Quality 2011).

1.9 POWER PLANTS

One power generation facility was identified in York, Nebraska, as the Mobile Petroleum Plant,
operated by the Nebraska Public Power District. The facility provides 3.1-MW of electricity
generated from petroleum (Nebraska Public Power District 2012). The facility is within the PCIC
of the proposed Project in York County, Nebraska.

1.10 GRAZING LANDS

Land use data indicate that the majority of undeveloped land in Nebraska, South Dakota, and
Montana is used for grazing herd animals. Grazing lands are likely to be within the PCIC of the
proposed Project in undeveloped portions of the counties through which the proposed pipeline
would run.
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1.11 OIL AND GAS WELL FIELDS

High-producing oil and gas well fields are located in northwestern South Dakota and
northeastern Montana as part of the Williston Basin (U.S. Energy Information Administration
[EIA] 2012). Oil and gas wells not located within a high-producing well field are considered
“wildcat” wells and may be located through any portion of South Dakota and Montana. One
primary field, Buffalo, is located in Harding County, South Dakota, and contains many wells
within the PCIC of the proposed Project (SDDENR 2012b). Well fields within the PCIC in
Montana include the Gas Light, Plevna, Plevna South, and Cedar Creek in Fallon County; and
the Weldon field in McCone County (EIA 2012). Additionally, a natural gas storage facility is
located in Baker, Fallon County, Montana.

1.12 MINE AND MINERAL EXTRACTION SITES

Thirty mine and mineral extraction sites were identified within the PCIC of the proposed Project
route in Fallon, Dawson, McCone, and Valley counties, Montana. Of those, 4 were active gravel
pits, 1 was an active surface coal field, 19 were abandoned coal fields, 1 was an active bentonite
surface mine, and 5 were abandoned surface mines without additional details on the previously
mined mineral type (Montana State Library 2012).

Twenty-two mine and mineral extraction sites were identified within the PCIC of the proposed
Project route in Tripp, Jones, Haakon, Meade, and Harding counties, South Dakota. Of those, 11
were active sand and gravel pits and 11 were inactive sand and gravel pits.

Twenty-two mine and mineral extraction sites were identified within the PCIC of the proposed
Project route in Keya Paha, Boyd, Holt, Antelope, York, Fillmore, and Jefferson counties,
Nebraska. Of those, 5 were active sand and gravel pits, 13 were abandoned sand and gravel pits,
and 4 were inactive sand and gravel pits.

1.13 FEEDLOTS

A feedlot is a type of animal feeding operation which is used in factory farming. Very large
feedlots are classified as concentrated animal feeding operations, or CAFOS, and are used to
increase the size of livestock before slaughter. The National Agricultural Statistic Service has
compiled a map of the largest agricultural operations (more than 10,000 cattle and calves) for the
state of Nebraska (National Agricultural Statistics Service 2012; U.S. Environmental Protection
Agency [USEPA] 2012).

1.14 GRAIN AND AGRONOMY HUB: CENTRAL VALLEY AGRICULTURE, CLARKS
LOCATION

The Central Valley Agriculture (CVA) Clarks location is an agronomy hub that offers fertilizers,
chemicals, insecticides, seed and seed treatments, custom application, and precision technology
and scouting services to the agricultural sector in Central Nebraska (CVA 2011; CVA 2012).
The CVA Clarks location is within the PCIC of the proposed Project route in northeastern
Merrick County, Nebraska.
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2.0 PRESENT PROJECTS

Present projects and activities considered in the CEA are those that have been approved and are
under construction.

2.1 CRUDE OIL PIPELINES AND STORAGE FACILITIES

Construction on the TransCanada Gulf Coast pipeline began in August 2012, and is anticipated
to be complete and operational by mid- to late 2013 (TransCanada 2012). The Gulf Coast project
will construct 484 miles of new pipeline through Oklahoma and Texas, and will transport crude
oil from Cushing, Oklahoma, south to Nederland, Texas (TransCanada 2012). Approximately
393 miles (82 percent) of the total 484 miles would be within approximately 300 feet of existing
pipelines, utilities, or road ROWSs. The remaining 87 miles (18 percent) would be in new ROWs.
Keystone proposes to construct a tank farm on an approximately 74-acre site that is about 2,000
feet from the southern end of the existing Cushing Oil Terminal. The Gulf Coast project would
affect approximately 8,542 acres during construction. After project completion, the temporary
110-foot-wide ROW that is necessary during construction activities will be necked down to
50 feet of permanent ROW, which would be maintained for the life of the project. Total acreage
that would be permanently affected is 3,121 acres. Additionally, the pipeline would require the
construction of several ancillary facilities such as pump stations, tank farms, intermediate
mainline valves (MLVSs), and access roads.

2.2  WATER DELIVERY SYSTEMS: DRY PRAIRIE RURAL WATER SYSTEM

The Dry Prairie Rural Water System is currently under construction in northeastern Montana,
and will include water pipelines in Valley, Daniels, Sheridan, and Roosevelt counties (Dry
Prairie Rural Water Authority 2006). To date, approximately 30 percent of the system has been
completed. The water system will cross the PCIC of the proposed Project in Valley County,
Montana, near the town of Nashua, where a 14-inch-diameter section of pipeline will run east-
west across southern Valley County, and south of St. Marie, Montana, where a 6-inch-diameter
section of pipeline will run north-south through central Valley County.

2.3 NATURAL GAS PIPELINES: BAKKEN NGL PIPELINE

The Bakken Natural Gas Liquids (NGL) pipeline is currently under construction by Oneok
Partners. The pipeline will be approximately 500 miles long, from northeastern Montana south to
northern Colorado, where it will intersect with Oneok’s Overland Pass pipeline. Construction is
expected to be complete by 2013, with the pipeline in service in the first half of 2013 (Oneok
Partners 2012a).

24 HIGHWAY CONSTRUCTION
Current highway construction projects in Nebraska include repairs to Interstate 80 within the
PCIC of the proposed Project route in Hamilton County (NDOR 2012).

Current highway construction projects in South Dakota include repairs to US-85 and South
Dakota Route 79 in Harding County, potentially within the PCIC of the proposed Project near
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Buffalo and Reva, South Dakota (SD DOT 2012). Additional construction along 1-90 may be
within the PCIC of the proposed Project near Murdo in Jones County (SD DOT 2012).

No current highway construction in Montana is within the proposed Project PCIC (Montana
Department of Transportation 2012).

2.5 CENTRAL VALLEY AGRICULTURE: ROYAL LOCATION

The CVA Royal location will be an agronomy and grain hub that will offer and ship grain,
fertilizers, chemicals, insecticides, seed and seed treatments, custom application, and precision
technology and scouting services to the agricultural sector in central Nebraska. CVA estimates
that three million bushels of grain storage will be constructed. The site will have a 30,000 bushel
per hour unloading capacity and a 60,000 bushel per hour loading capacity. This CVA Royal
location includes a 120-car shuttle train load-out platform and an oval track that will surround
the site. The facility will be constructed along the Nebraska Northeastern Railway, which
connects to the BNSF railway (CVA 2011, CVA 2012). The CVA Royal facility is within the
PCIC of the proposed Project route in northwestern Antelope County, Nebraska.

3.0 REASONABLY FORESEEABLE FUTURE PROJECTS
3.1 CRUDE OIL PIPELINES AND STORAGE FACILITIES

3.1.1 Bakken Marketlink Project

The Bakken Marketlink Project is a project proposed by TransCanada to provide crude oil
transportation service from near Baker, Montana, to Cushing, Oklahoma. This project includes a
crude oil pipeline and tankage facilities near Baker, Montana, as well as connecting pipelines,
manifolds, metering stations, and associated facilities. The project is proposed to transport up to
100,000 bpd of crude oil, and is expected to be in service in the first or second quarter of 2015.
The Bakken Marketlink Project would compete in the market with other transport options to
move Williston Basin crude to refiners in other areas of the country.

3.1.2 Bakken Crude Express Pipeline

The Bakken Crude Express pipeline is a project proposed by Oneok Partners to construct a
1,300-mile-long pipeline to transport crude oil from the Bakken Shale in the Williston Basin in
North Dakota to Cushing, Oklahoma (Oneok Partners 2012b; Walton 2012). The proposed
Bakken Crude Express pipeline route would cross within the PCIC of the proposed Project route
in eastern Montana.

3.2 ELECTRICAL DISTRIBUTION LINES AND SUBSTATIONS

3.2.1 Big Bend to Witten 230-kV Transmission Line

The Basin Electric Power Cooperative proposed the construction of an approximately 70-mile,
high-voltage transmission line from a new substation near the Big Bend Dam to an existing
substation in Witten, South Dakota (BEPC 2012b). The project is anticipated to be in service by
the end of 2013, with construction planned for spring 2013. The proposed transmission lines
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would potentially cross within the PCIC of the proposed Project route in Lyman and Tripp
counties, South Dakota.

3.2.2 Chinook Project

TransCanada proposed the construction of a high-voltage direct current (HVDC) transmission
line originating in Montana, traveling through Idaho, and delivering electricity to Las Vegas,
Nevada, with future extensions to Los Angeles, California, and Phoenix, Arizona. The proposed
line would be rated at approximately 3,000-MW, and sourced from coal and wind generation
resources in Montana (Montana Department of Commerce 2012). A 2010 article in the Billings
Gazette indicated that the project was put on hold by the developers, TransCanada. The proposed
transmission lines would potentially be within the PCIC of the proposed Project in eastern
Montana.

3.2.3 New 765-kV Electric Transmission Lines

A proposed expansion of the U.S. electric grid would involve the construction of new 765-kV
electric transmission lines across the country (NPR 2009). These transmission lines would
potentially be within the PCIC of the proposed Project route in eastern Nebraska, southern and
eastern South Dakota, and in southeastern Montana.

3.3 WATER DELIVERY SYSTEMS

The Dry-Redwater Water Authority rural water system is a proposed rural water transport system
through Richland, Dawson, McCone, Prairie, and Garfield counties, Montana (Dry-Redwater
Regional Water Authority 2011). The proposed water system would potentially be within the
PCIC of the proposed Project in McCone and Dawson counties, Montana.

3.4 PROPOSED WIND FARMS

One unnamed wind farm project is proposed to be constructed on state-owned land in Valley
County, Montana, and is anticipated to have a 100 to 299 MW capacity, with construction
beginning in 2 to 3 years (The Policy Institute 2010). The project would potentially be within the
PCIC of the proposed Project in Valley County, Montana.

Four proposed wind farms were identified in South Dakota as potentially being with the PCIC of
the proposed Project route. Two proposed farms, New Underwood North and New Underwood
South, would be located in southeastern Haakon County, with an anticipated 50- to 125-MW
capacity. Two proposed farms, Basin Electric SD-2 and Basin Electric SD-3, would be located in
Tripp and Jones counties, respectively, both with an anticipated 50- to 125-MW capacity (South
Dakota Energy Development 2011).

One wind farm, Grand Prairie, is proposed to be located in Holt County, Nebraska,
approximately 12 miles northeast of O’Neill. The project is currently undergoing NEPA review.
The project is anticipated to have a 400-MW capacity, and would be tied into the existing
Western Area Power 345-kV Fort Thompson to Grand Island transmission line (Western Area
Power Administration 2012). Based on information provided by the Western Area Power
Administration, the project location would be within the PCIC of the proposed Project through
Holt County, Nebraska.
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1.0 OBJECTIVE

This appendix accompanies the text in Section 4.15, Cumulative Effects Assessment, of the
Supplemental EIS, and examines differences between the life-cycle greenhouse gas (GHG)
emissions associated with Western Canadian Sedimentary Basin (WCSB) oil sands-derived
crudes compared with reference crudes refined in the United States. The ultimate goal of this
effort is to provide context for understanding the potential indirect, cumulative GHG impact of
the proposed Keystone XL pipeline (the proposed Project). Rather than conducting new
modeling or analysis, this study reviews existing life-cycle studies (including several meta-
analyses) and models that estimated the GHG implications for WCSB oil sands-derived and
reference crudes to (a) identify and evaluate key factors driving the differences and range, and
(b) explain the range of life-cycle GHG emission values.

This appendix offers a conceptual framework for understanding the carbon and energy flows
within a petroleum system in Section 2.0, Conceptual Framework. Section 3.0, Approach,
describes the approach taken, including the scope of the review of the life-cycle studies. Section
4.0, Results and Discussion, then discusses the key factors driving the comparisons between
WCSB crudes and reference crudes and examines the differences between the study results
across various scenarios. Section 5.0, Petroleum Coke Characteristics, GHG Emissions, and
Market Effects, discusses the physical characteristics of petroleum coke, examines studies
estimating GHG emissions from coke combustion, and discusses the WCSB oil sands effects on
the petroleum coke market. Section 6.0, Incremental GHG Emissions of Displacing Reference
Crudes with WCSB Oil Sands, concludes by synthesizing key findings and providing a brief
discussion on future trends.

20 CONCEPTUAL FRAMEWORK

A comparative life-cycle assessment (LCA) of fuels is driven by two accounting approaches: a
carbon mass balance and an energy balance. Within each balance, it is helpful to distinguish
between what can be considered primary flows and secondary flows. The primary carbon and
energy flows are those associated with the production of three premium fuel products—gasoline,
diesel, and kerosene/jet fuel—by refining crude oil. In addition to the premium fuels, other
secondary co-products such as petroleum coke, liquefied petroleum gas (LPG), and sulfur are
produced as well. Primary flows are generally well-understood and included in LCAs.

In addition to primary flows, there are a range of secondary energy flows and emissions to
consider. Because these flows are outside the primary operations associated with fuel production,
they are often characterized differently across studies or excluded from LCAs, and estimates of
specific process inputs and emission factors vary according to the underlying methods and data
sources used in the assessment.

See Figure 2-1 for a simplified petroleum system flow diagram. This framework is helpful for
describing differences across life-cycle comparisons of fuel GHG emissions. Classifying the
flows as primary and secondary according to the objective of producing premium fuel products
from crude helps to understand why certain flows and sources of emissions may be excluded due
to a lack of data or methods to estimate secondary flows, where processes are defined relatively
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consistently, and where different methods are used for treating LCA issues, such as co-products.
This helps formulate conclusions about the key drivers that influence fuel life-cycle
comparisons.
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Figure 2-1  Simplified petroleum system carbon and energy flow

2.1 CARBON MASS BALANCE

In the case of the carbon mass balance, it is helpful to consider the differences between the
primary carbon flows and the secondary carbon flows. Primary carbon flows characterize most
of the carbon in the system and start as crude in the ground. The crude is processed into premium
fuel products such as gasoline, diesel, and kerosene/jet fuel, which are combusted and converted
to CO,. These carbon flows drive the economics and engineering of the oil business and they are
well-understood and well-characterized. Secondary carbon flows exist outside the primary
crude—premium-fuel-products—combustion flow. Examples of secondary carbon flows associated
with petroleum products include the production and use of petroleum coke; non-energy uses of
petroleum, such as lubricating oils, petrochemicals, and asphalt; and changes in biological or soil
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carbon stocks as a result of land-use change. Among LCA studies, the life-cycle boundaries vary
considerably in terms of whether and how they cover secondary carbon flows. Because much of
this secondary carbon is peripheral to the transportation fuels business (e.g., petroleum coke is
often regarded as an unwanted co-product), studies use different approaches for evaluating these
flows, and in some cases, the available information may be less complete compared to the
primary crude—premium-fuel-products—combustion part of the system. Note that lube oils and
petrochemical feedstocks are considered peripheral to the primary fuel products that are
combusted for energy.

2.2 ENERGY BALANCE

The energy balance consists of primary flows of premium fuel product-related energy and
secondary flows of imported and exported energy. Most of the energy in the system is involved
in extracting, upgrading, refining, transporting, and combusting the crude and premium fuel
products, and most of the energy consumed comes from the crude. The vast majority of the
energy exits the system when the premium fuel products are combusted. Similar to primary
carbon flows, primary energy flows are well-understood and well-characterized. The secondary,
imported energy comes from sources other than crude such as purchased electricity or natural gas
and includes energy required to build capital equipment and infrastructure. The secondary,
exported energy comes from crude but is not retained in the premium fuel product. For example,
co-generation used for in situ crude extraction methods generates electricity, which is exported to
the grid, or petroleum coke can be burned in lieu of coal to generate steam and/or electricity. The
GHG emissions associated with imported and exported energy are highly sensitive to
assumptions about the fuels involved.

3.0 APPROACH
The general approach for this study included the following steps, which are described in more
detail below:

1. Establish the review scope;

2. ldentify the studies for review;

3. Develop a set of critical elements to review in each study;
4. Review the studies and refine the critical elements;
5

Evaluate the elements across studies to identify the key drivers of the differences in GHG
intensity; and

6. Summarize the key drivers and place the GHG emission results in context.

3.1 ESTABLISH THE SCOPE FOR THE REVIEW

The scope of the boundaries considered for this analysis include well-to-wheels (WTW)
emissions resulting from extraction and processing of the crude from the reservoir, refining of
the crude, combustion of the refined products, and transportation between the life stages. This
study also examines results for individual stages and portions of the life-cycle for oil sands-
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derived crudes and reference crudes where values were reported. Not all studies in this review
include a full WTW life-cycle assessment; several studies focus on the well-to-tank (WTT)
portion of the life-cycle, while others consider only the crude production emissions. WTT
analyses include the emissions associated with the processes up to, but not including, combustion
of the refined products. This study looks at the GHG implications for the three premium fuel
products (i.e., gasoline, diesel, and jet fuel) as well as co-products derived from the different
types and sources of crude oil.

In order to understand the differences not only between WCSB oil sands-derived crudes and
reference crudes, but also between different types of WCSB oil sands crudes and technologies,
this study included the following types of crudes derived from WCSB oil sands:*

e Canada oil sands cyclic steam stimulation (CSS) bitumen, synthetic crude oil (SCO),? dilbit,?
and synbit*

e Canada oil sands steam-assisted gravity drainage (SAGD) SCO, bitumen, dilbit, and synbit

e Canada oil sands mining SCO, bitumen, dilbit, and synbit

Section 4.2.1.1, Type of Extraction Process, describes the different extraction methods in detail.
Four reference crudes were selected to reflect a range of crude oil sources and GHG intensities:

e The average U.S. barrel consumed in 2005 (National Energy Technology Laboratory [NETL]
2008). This reference was selected because it provides a baseline for fuels produced from the
average crude consumed in the United States. It also serves as the baseline in the U.S.
Renewable Fuel Standard Program, RFS2 (U.S. Environmental Protection Agency [USEPA]
2010a).

e Venezuela Bachaquero and Mexico Maya, which are representative of heavy crudes currently
refined in PADD |11 refineries.®> Conceptually, these crudes may be displaced by the arrival
of WCSB oil sands at the Gulf Coast refineries, although it is likely that they would find
markets elsewhere and would still be produced.

e Saudi Light (i.e., Middle Eastern Sour), which was taken to be the balancing grade for world
crude oil supplies in the Keystone XL Assessment. Conceptually, this crude is most likely to
be backed out of the world market if additional supplies of WCSB oil-sands crudes are
produced.

! In situ crude extraction methods of steam-assisted gravity drainage (SAGD) and cyclic steam stimulation (CSS)
are more energy intensive than mining and involve drilling and injecting steam into the wellbore to recover deeper
deposits of oil sands than those present on the surface (IHS CERA 2010).

2SCO is a product of upgrading bitumen.

® Dilbit is diluted bitumen, a mix of bitumen and condensate. Diluting the bitumen reduces the viscosity so that it
can flow through a pipeline.

* Synbit refers to an SCO and bitumen blend.

® Petroleum Administration for Defense Districts (PADDSs) are geographic areas of the United States that were
delineated in World War Il to coordinate the allocation of fuels. PADD I11 refineries are those located in the Gulf
Coast area, namely Alabama, Arkansas, Louisiana, Mississippi, New Mexico, and Texas (EIA 2011).
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3.2 IDENTIFY THE STUDIES FOR REVIEW

Several studies provide assessments of the life-cycle GHG implications of WCSB oil sands
crude relative to reference crudes. The Department, in conjunction with USEPA, USDOE, and

CEQ, selected studies for review on the following basis:

e The reports evaluate WCSB crude oils in comparison to crude oils from other sources.

e The reports focus on GHG impacts throughout the crude oil life-cycle.

e The reports were published within the last 10 years (with one exception), and most were

published within the last five years.

e The reports represent the perspectives of various stakeholders, including industry,

governmental organizations, and non-governmental organizations.

Table 3-1 provides a list of primary and additional sources identified and reviewed for this
analysis, which include eight LCAs, two partial LCAs, six meta-analyses (synthesizing results
from other LCAS), two models, one white paper, and two journal articles on land use change.

Table 3-1 Primary and Additional Studies Evaluated
Primary Studies Analyzed Type Boundaries
NETL. 2008. Development of Baseline Data and Analysis of Life Cycle Individual LCA  WTW
Greenhouse Gas Emissions of Petroleum-Based Fuels.
NETL. 2009. An Evaluation of the Extraction, Transport and Refining of Individual LCA  WTW
Imported Crude Qils and the Impact of Life Cycle Greenhouse Gas Emissions.
IEA. 2010. World Energy Outlook. Meta-analysis WTW
IHS CERA. 2010. Qil Sands, Greenhouse Gases, and U.S. Oil Supply: Getting Meta-analysis WTW
the Numbers Right.
IHS CERA. 2011. Qil Sands, Greenhouse Gases, and European Oil Supply: Meta-analysis WTW
Getting the Numbers Right.
NRDC. 2010. GHG Emission Factors for High Carbon Intensity Crude Qils, Meta-analysis WTW
ver. 2.
Energy-Redefined LLC for ICCT. 2010. Carbon Intensity of Crude Oil in Individual LCA ~ WTT®
Europe Crude.
Jacobs Consultancy. 2009. Life Cycle Assessment Comparison of North Individual LCA  WTW
American and Imported Crudes.
Jacobs Consultancy. 2012. EU Pathway Study: Life Cycle Assessment of Individual LCA  WTW
Crude Qils in a European Context.
TIAX LLC. 2009. Comparison of North American and Imported Crude Oil Individual LCA  WTW
Lifecycle GHG Emissions.
Charpentier et al. 2009. Understanding the Canadian Qil Sands Industry’s Meta-analysis WTW
Greenhouse Gas Emissions.
Brandt, A. 2011. Upstream greenhouse gas (GHG) emissions from Canadian ~ Meta-analysis WTW
oil sands as a feedstock for European refineries.
Additional Studies/Models Analyzed
RAND Corporation. 2008. Unconventional Fossil-Based Fuels: Economic and Individual LCA  WTW
Environmental Trade-Offs.
Pembina. 2005. Oil Sands Fever: The Environmental Implications of Canada’s Partial LCA WTR'

® Excluding distribution.
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Primary Studies Analyzed Type Boundaries
Oil Sands Rush.
Pembina. 2006. Carbon Neutral 2020: A Leadership Opportunity in Canada’s  Partial LCA WTR'

Oil Sands. Oil sands issue paper 2.
McCann and Associates. 2001. Typical Heavy Crude and Bitumen Derivative  Individual LCA  WTW
Greenhouse Gas Life Cycles.

GHGenius. 2010. GHGenius Model, Version 3.19. Natural Resources Canada. Model WTW
GREET. 2010. Greenhouse Gases, Regulated Emissions, and Energy Use in Model WTW
Transportation Model, Version 1.8d.1. Argonne National Laboratory.

Pembina. 2011. Life cycle assessments of oil sands greenhouse gas emissions:  White Paper NA

A checklist for robust analysis.
Rooney et al. 2012. Oil Sands Mining and Reclamation Cause Massive Loss Land use change  NA

of Peatland and Stored Carbon. journal article
Yeh et al. 2010. Land Use Greenhouse Gas Emissions from Conventional Oil ~ Land use change  NA
Production and Qil Sands. journal article

NA = not applicable, GHG = greenhouse gas, LCA = life-cycle assessment, WTR = well-to-refinery gate, WTW = well-to-
wheels.

The list of primary and additional studies reflects recent updates to previous life cycle
assessments of oil-sands-derived crudes and information on GHG emissions associated with land
use change. Jacobs (2012) developed carbon intensities for Alberta crudes based on first order
engineering principles and models and calculation methods used in the GREET model (Jacobs
Consultancy [Jacobs] 2012, Argonne National Laboratory 2010). Jacobs also correlated the
results with data reported to and audited by the Canadian government. Regulatory authorities in
Alberta require extensive bitumen production information ranging from fugitive and flaring data
to the energy consumption and GHG emissions from bitumen production both from in-situ
mining and from mining upgrading. Jacob’s GHG emissions for producing the heavy Alberta
crude oils by SAGD are based on engineering estimates using energy consumption that has a
close correlation with data reported to the Alberta government (Jacobs 2012, p. 5-41). Jacobs’
evaluation of the carbon intensity of mining and upgrading is based on data from audited
industry and government reports, and engineering estimates based on estimated parameters
governing crude oil production. Engineering models to estimate energy consumption and GHG
emissions from bitumen production correlated well with energy use and GHG emissions reported
to the Government of Alberta. The IHS CERA study (2011) does not contain any changes in
emission estimates from IHS CERA (2010) except for the combustion emissions from the end
use of refined products (IHS Cambridge Energy Research Associates [IHS CERA] 2011, 2010).°

The Jacobs 2012 report offers new analysis based on first order engineering principles and
models. A quantitative analysis of the Jacobs report and its data has not been undertaken.

" Up to oil sands facility gate, excluding transportation to refinery and refining.

8 IHS CERA (2010) provides a value of 384 kg CO.e per barrel of refined product; IHS CERA (2011) study
provides a value of 402 kg CO.e per barrel of refined product. It is not clear from the 2010 report what refined
product blend was used to estimate the combustion emissions value. However, it is clear that the refined product
blend used in the 2011 study is different from the one used in the 2010 study. Combustion emissions from end use
of refined products are assumed to be the same across all crudes examined in each study.
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3.3 DEVELOP A SET OF CRITICAL ELEMENTS TO REVIEW IN EACH STUDY

An initial set of approximately 50 attributes were developed for review, guided by specifications
on scope, data quality requirements, and appropriateness of comparisons from the 1SO standards
(14040:2006, 14044:2006) as well as an engineering understanding of crude oil life-cycle
processes. These attributes are listed in Table 3-2. For each study and crude and fuel type
specified, these elements included specifics on each stage of the life-cycle (e.g., whether the
element was included in the study, and if so, the value, units, and data sources), boundary
elements included/excluded, technology assumptions, equivalencies assumptions, information on
the allocation approach and treatment of emissions associated with co-products, and elements to
assess data quality and the appropriateness of comparisons. General study information was also
gathered (e.g., study purpose, reference year, overarching assumptions).

Table 3-2 Attributes Evaluated for Each Study

General LCA Boundaries Co-Products

Purpose Upstream fuels production Allocation approach

Reference year or years Flaring/venting Electricity production from
cogeneration

Scope of LCA boundaries Fugitive leaks Petroleum coke

Geographic scope Methane emissions from mine face  Light products (propane, butane)

Functional unit Methane emissions from tailing Data Quality Assessment

ponds

Method Mining/extraction Citation of ISO or other LCA
standards

Technology Assumptions Local land use change Peer review

Extraction method Indirect land use change Completeness

Lift methods Transport to upgrading Representativeness

Refinery Upgrading technology Consistency

Steam/oil ratio Transport to refinery Critical data gaps

Other Refining Reproducibility

Equivalencies and Conversions Distribution to retail Age of data

Global Warming Potential (GWP) Storage Sources of data

coefficients

HHV or LHV Combustion General Assessment

API gravity Inclusion of infrastructure or capital Appropriateness of comparison

equipment

Overall assessment
ISO = International Organization for Standardization, HHV = higher heating value, LHV = lower heating value, LCA = life-cycle
analysis.

3.4 REVIEW THE STUDIES AND REFINE THE CRITICAL ELEMENTS

Each of the primary studies was reviewed in depth, with particular attention to the critical
elements. Secondary studies were analyzed in less depth. Data, assumptions, or other information
related to the critical elements, were recorded, allowing for easier comparison of criteria across
the studies.

After the initial review of the studies against the main criteria, a survey of the data and
information collected made it possible to identify those elements that were missing from the
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initial review or warranted additional attention. For example, the initial review suggested that the
treatment of petroleum coke may have a large impact on GHG emissions differences between
fuels and studies. Over several iterations, the compiled data and information were analyzed, the
criteria were modified to more thoroughly meet the objectives of the analysis, and the studies
were reviewed against the enhanced criteria. As preliminary comparisons of the LCA
boundaries, study design factors, and input and modeling assumptions were conducted across the
studies, key drivers of the results became more apparent, leading to the next step in the analysis.

3.5 EVALUATE THE ELEMENTS ACROSS STUDIES TO IDENTIFY THE KEY
DRIVERS OF THE DIFFERENCES IN GHG INTENSITY

Once each study had been reviewed against the refined review criteria, it was possible to compile
the relevant emissions estimates, data, and other information to identify the key drivers of the
emissions differentials. The key drivers were evaluated across a number of study design factors
and assumptions, including, but not limited to, LCA boundaries, time period, allocation methods,
crude and fuel types, and functional unit choice. The results were compared across studies where
similar design factors and assumptions enabled comparisons to be made between studies. A
discussion of the key drivers and the impact they have on the emissions estimates is included in
Section 4.4, Analysis of Key Factors and their Impact on WTW GHG Emissions Results.

3.6 SuMMARIZE THE KEY DRIVERS AND PLACE THE GHG EMISSION RESULTS
IN CONTEXT

The GHG emission results from NETL were used to evaluate and compare the key drivers and
GHG results against the other studies included in the assessment (NETL 2008; 2009). NETL’s
estimates cover a range of the world crude oils consumed in the United States, including the
WCSB oil sands as well as the average crude consumed in the United States in 2005.° Because
the NETL-developed emission factors were selected to be a key input to USEPA’s renewable
fuel regulations, they serve as an important reference case for evaluating life-cycle emissions for
different crude sources.

The key findings from this assessment include a summary of the key drivers and the relative
impact that these drivers could have on comparisons of life-cycle GHG emissions between
WCSB oil sands crudes and reference crudes. As discussed later, the differences across the
studies, and—where data were available within the studies—the relative impact that these
differences had on the life-cycle results, were also discussed.

4.0 RESULTS AND DISCUSSION

This section presents an assessment of the studies comparing life-cycle GHG emissions from
WCSB oil sands crudes to reference crudes. This section is organized to characterize the key
factors across the studies and to evaluate their impact on the final results. By organizing it in this

® This 2005 average serves as the baseline in the U.S. Renewable Fuel Standard Program (USEPA 2010a).
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way, conclusions are highlighted that are robust across all the studies, and areas where the
studies differ are identified.

The discussion starts by introducing the key factors that drive the differences in the life-cycle
GHG emission estimates of the studies. The factors belong to two separate groups: (i) study
design factors that relate to how the comparison of GHG emissions is structured by each study,
and (ii) input and modeling assumptions that are used to calculate the GHG emission results.
Study design factors are explained in Section 4.1, Study Design Factors, and input and modeling
assumptions are explained in Section 4.2, Input and Modeling Assumptions.

Data quality and transparency issues are then discussed across the studies in Section 4.3, Data
Quality and Transparency. This is followed by an analysis of the impact of the key factors on the
life-cycle GHG emissions of WCSB oil sands crudes compared to reference crudes. In
Section 4.4, Analysis of Key Factors and their Impact on WTW GHG Emissions Results, the
NETL studies are used as a basis to evaluate and compare the key study design factors and input
and modeling assumptions against the other studies (NETL 2008; 2009). This section provides
information on the relative magnitude of impact of each factor, and how each factor contributes
to the GHG-intensity of WCSB oil sands crudes relative to reference crudes.

Finally, Section 4.4.3, Summary Comparison of Life-Cycle GHG Emission Results, provides
two figures that summarize the relative change in WTW and WTT GHG emissions for gasoline
produced from WCSB oil sands crudes relative to each of the four reference crudes in the scope
of this assessment.

4.1 STUuDY DESIGN FACTORS

Study design factors relate to how the GHG comparison is structured within each study. These
factors include the types of crudes and refined products that are compared to each other, the
timeframe over which the study results are applicable, the life-cycle boundaries established to
make the comparison, and the functional units or the basis used for comparing the life-cycle
GHGs for crudes or fuels to each other.

4.1.1 Crude and Fuel Types

The crudes used in LCAs are representative of a crude oil produced from a particular country or
region. Most LCAs refer to reference crudes in terms of their country of origin (e.g., Mexico)
and the name of the crude (e.g., Maya). The crude’s name is meant to indicate a crude oil with
specific properties.

The petroleum properties most commonly used to differentiate between crudes are the fuel’s
American Petroleum Institute (API) gravity, sulfur content, and—Iess frequently—hydrogen-
carbon (H-C) ratio. The API gravity indicates how heavy or light a petroleum liquid is compared
to water;™® a lighter liquid has a higher API gravity. Depending on their weight, crudes are often
referred to as light (high API gravity), medium (medium API gravity), and heavy (low API

% The API gravity of water is 10. Crude oils or products with API gravity less than 10 are heavier than water (sink
in water). Oils with gravities greater than 10 float on water. Heavier crude oils have more residuum (i.e., asphaltic)
content and less naphtha (i.e., gasoline) and distillate content. Lighter crude oils have more naphtha and distillate
content and less residuum content.
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gravity). Generally, crudes with a low API gravity require more energy to refine into premium
fuel products such as gasoline, diesel, and jet fuel. Crudes with a low sulfur content are referred
to as sweet, while those with a high sulfur content are referred to as sour; the more sour the
crude, the greater the energy input required to remove the sulfur. Finally, the H-C ratio is an
indicator of the cross-linkage of the hydrocarbon chains of which the crude is composed. Crudes
with a lower H-C ratio (i.e., more carbon atoms for each hydrogen atom) will require more
energy inputs to refine into premium fuel products.

The relative difference in WTW emissions between two crudes varies greatly depending on the
properties of the compared crudes. For example, fuels refined from WCSB oil sands crudes will
generally have higher life-cycle GHG emissions than fuels from crudes with higher API, low
sulfur content, and higher H-C ratio. The relative difference will be much narrower if the same
oil sands crude is compared to a crude with a low API, high sulfur content, and low H-C ratio.

As a result, the properties of the reference, or comparison, crudes against which WCSB oil sands
are evaluated are very important drivers behind the final result. LCAs that compare WCSB oil
sands to heavier reference crudes will yield a narrow range in life-cycle GHG emissions between
the two crudes, while analyses that select lighter reference crudes will show a wider range in
GHG emissions. Table 4-1 shows the difference in Venezuelan reference crude fuel properties
across three studies as an example. TIAX selected a lighter Bachaquero heavy crude than Jacobs;
NETL did not provide specific properties, but evaluated two different VVenezuelan blends—a
conventional blend that excluded heavy oil extraction and upgrading, and a heavy Venezuelan
bitumen (TIAX 2009; Jacobs 2009, 2012; NETL 2009).

Table 4-1 Differences in Reference Crudes Addressed in LCA Studies, as Illustrated
by Variations in Properties of Venezuelan Crudes
Study  Crude Properties Notes
TIAX  Venezuela Lake API17,2.4% wt TIAX selected Bachaquero 17 produced from Venezuela’s Lake
(2009)  Maracaibo sulfur Maracaibo field as the representative crude oil from Venezuela.
heavy crude The predominant recovery method is thermal recovery with
cyclic steam stimulation (CSS) and sucker rod pumping. (TIAX
2009, p. 12)
Jacobs  Bachaquero - 10.7 API, 2.8% Jacobs selected the heaviest [Bachaquero] blends (p. 6) as the
(2009)  conventional wt sulfur refined  Venezuela reference crude, although several Bachaquero blends
into reformulated are sold, with APIs at 14 and 17 (Jacobs 2009, p. 30).
gasoline
(RBOB)
NETL  Venezuelan APl of 710 10 While Canada and Venezuela bitumen have similar API gravity
(2009)  bitumen (7 to 10 degrees), Venezuela’s bitumen has a lower viscosity
and a greater reservoir temperature than Canada’s. (NETL 2009,
p.6)
Venezuelan Not specified Heavy oil extraction and upgrading is a growing piece of
conventional Venezuelan oil production. However, due to limited availability

of information, the extraction emissions profile used does not
incorporate such activities. (NETL 2008, p. 125)

API = American Petroleum Institute, RBOB = reformulated blendstock for oxygenate blending.
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Although the comparisons within each study are internally consistent, the variation in the
properties of the reference crudes results in an apples-to-oranges comparison across the different
studies. It must be noted that API gravity is not a good measure in comparing synthetic crude oil
(SCO) and diluted bitumen (dilbit) because the former is a heart cut product with very little light
hydrocarbons and no residuum, while the latter is a dumbbell blend of light hydrocarbons (gas
condensate) and bitumen (heavier hydrocarbons). SCO, dilbit, and a full range conventional
crude oil may have nearly the same API gravity, but very different energy or GHG intensities to
produce a barrel of premium fuel products.

4.1.2 Time Period

The time period over which GHG estimates of WCSB oil sands and reference crudes are valid is
a critical design factor. Most studies focused on present conditions or years for which data were
available, as shown in Table 4-2. Since the life-cycle emissions of both WCSB oil sands crudes
and reference crudes will change over the design lifetime of the proposed Project, comparisons
based on current data will not account for future changes that could alter the differential between
oil sands and reference crudes.

Table 4-2 Reference Years for LCA Studies
Study Reference Year(s)
NETL, 2008 2005
NETL, 2009 2005
IEA, 2010 2005-2009"
IHS CERA, 2010, 2011 ~2005-2030°
NRDC, 2010 2006-2010°
ICCT, 2010 2009
Jacobs Consultancy, 2009 2000s
Jacobs Consultancy, 2012 2000s
TIAX, 2009 2007-2009*
Charpentier et al., 2009 1999-2008°
Brandt, 2011 Varies®
GHGenius, 2010 Current®
GREET, 2010 Current”
RAND, 2008 2000s
Pembina Institute, 2005 2000, 2004
Pembina Institute, 2006 2002-2005°
McCann and Associates, 2001 2007
Rooney et al., 2012 1990s, 2000s
Yehetal., 2010 2000s

! Reference year reflects the publication dates of the report’s main data sources.

2 Over the past five years the GHG intensity of U.S. oil sands imports has been steady, and is expected to remain steady or
decrease somewhat over the next 20 years (IHS CERA 2010, p. 8-9).

®Based on the dates of the reports NRDC (2010a and b) compiled, the results from each report are likely based on data several
years older than the publication date of the reports.

% Oil sands data are chosen to be as close to current as possible. (TIAX 2009, p. 24).

®Varies by study addressed in the meta-study.

® GHGenius contains data representative of current operations, but the model can run projections out to 2050. (Natural Resources
Canada 2010)

" GREET contains data representative of current operations and was last updated in 2010 (Argonne National Laboratory 2010).

8 Data from studies published from 2002 to 2005 (Pembina 2006, p. 11).

LCA = life-cycle assessment.
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Most studies contained data from the mid-to-late 2000s, with one study with a reference year in
the 1990s and two sources with reference years as current as 2010. Although IHS CERA (2010)
noted that the GHG intensity of U.S. oil sands imports [...] is expected to remain steady or
decrease somewhat over the next 20 years, the study did not model future emissions in detail, nor
did it comment on changes in the GHG intensity of other reference crudes (IHS CERA 2010, p.
8-9). GHGenius (2010) uses data representative of current WCSB oil sands operations although
the model can run projections out to 2050 (Natural Resources Canada 2010).

Many factors will affect the life-cycle GHG emissions of both WCSB oil sands and reference
crudes over time. First, GHG emissions from extraction will increase in the future for most
reference crudes as it will take more energy to extract crude from increasingly depleted oil fields
and to explore for further resources. In comparison, all WCSB oil sands are near the surface.
This means that, for surface-mined bitumen, energy requirements are likely to stay relatively
constant. At the same time, in situ extraction—which is generally more energy- and GHG-
intensive than mining—will represent a larger share of oil sands production in the future. Some
analysts also predict that technical innovation will likely continue to reduce the GHG-intensity of
SAGD operations (IHS CERA 2010).

For example, Jacobs (2012) investigated several technologies and process improvements that are
reducing the carbon intensity of WCSB oil sands crude production. For SAGD production, these
include lower steam-oil ratios (SOR) (see Section 4.2.1.2 Steam-Oil Ratio for In-Situ Extraction)
and using mechanical lift methods instead of gas lift (Jacobs 2012, p. ES-14). For mining,
efficiencies can be realized from using waste heat from the upgrader or on-site electricity
generation to heat water used for bitumen extraction, and from paraffin froth treatment that
enables bitumen to be refined directly without upgrading (Jacobs 2012, pp. ES-14, 5-48 to 5-51).
These efficiencies could reduce the WTW carbon intensity of refined products from oil sands
crudes by 7 to 5 percent for in situ and mining extraction methods, respectively (Jacobs 2012, p.
ES-14).

Technologies for combusting or gasifying petroleum coke may also become more prevalent in
WCSB oil sands operations, which could increase GHG emissions. For example, OPTI/Nexen’s
Long Lake Phase 1 integrated oil sands project began operation in January 2009 and gasifies
heavy ends produced at the upgrader (Nexen 2011).

Over the longer term, carbon capture and storage (CCS) technologies could reduce the GHG
footprint of WCSB oil sands crudes. The timeframe for widespread adoption and
commercialization of CCS at oil sands facilities is estimated at 15 to 20 years, but the exact
timeframe for the transition from demonstration projects to technological maturation remains
highly uncertain (Alberta Carbon Capture and Storage Development Council 2009, p. 12). Shell
has already begun planning the construction of an oil sands upgrading facility in the Athabasca
oil sands which will capture and store 1 million metric tons of CO, annually in a deep saline
formation; the facility is scheduled to be fully operational in 2015 (D’lorio 2011). Additionally,
the Alberta Government has pledged $1.5 billion for three large-scale Alberta-based CCS
demonstration projects (McQueen 2012).

The Alberta oil sands pose unique considerations for wide-scale implementation. Because
WCSB oil sands are located in an area generally not suitable for underground storage,
underground storage of CO, captured at oil sands facilities would require pipeline infrastructure
to transport the CO, to suitable underground storage locations (Bachu et al. 2000, pp. 74-76).
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Finally, CCS could also be applicable to concentrated streams of CO, released from reference
crude production facilities, which would also lower the GHG emissions profile of reference
crudes to the extent that CCS is applied at these facilities on a commercial scale.

The gap is more likely to narrow than widen between the GHG emissions for WCSB oil sands
production relative to other reference crudes. The gap in WTT GHG emissions between WCSB
oil sands and reference crudes will narrow as reference crude production becomes more energy
intensive, and as the energy intensity of oil sands in situ production becomes more efficient. On
the other hand, there is considerable uncertainty regarding the extent to which coke combustion
could increase, and the rate of adoption of CCS and development of CO, pipeline infrastructure.

4.1.3 LCA Boundaries

The boundaries of a given LCA describe which sources of GHG emissions are included in the
study scope and which are excluded. The following are three common LCA boundaries used in
the reviewed studies:

e Well-to-refinery gate (WTR)
o Well-to-tank (WTT) = WTR + refinery-to-tank (RTT)
e Well-to-wheels (WTW) =WTR +RTT + TTW

WTR studies generally include emissions from upstream production of fuels, mining/extraction,
upgrading, and transport to refinery. WTT studies generally include emissions of the stages
contained in WTR studies, plus refining and distribution. WTW include all stages typically
addressed in WTT studies plus emissions from fuels combustion.

Figure 4-1, drawn from the IHS CERA (2010) report, shows the emissions sources typically
included in both WTT and WTW boundaries and the relative differences between the WTT
emissions from U.S. average crudes and energy-intensive crudes. Regardless of the WTT
emissions, final product combustion generally makes up approximately 70 to 80 percent of the
WTW emissions and is the same regardless of the crude source.

Table 3-2, located in Section 3.0, Approach, provides the LCA boundaries for each study
included in the scope of this assessment. While most studies fall into one of the three categories
(i.e., WTR, WTT, or WTW), some studies exclude certain stages. For example, ICCT (2010)
included WTT emissions but excluded emissions from the distribution of finished products to the
market. These important LCA stage differences across the studies were noted to ensure that
comparisons were made across results with the same boundaries (ICCT 2010).
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e TR

Resource Initial Transport Fuel Transport Final
Extraction Processing Production Product
US AVERAGE* | WELL-TO-PUMP FINAL PRODUCT COMBUSTION
70%-80%

Energy-intensive Crudes:
(Canadian oil sands, California heavy, WELL-TO-PUMP FINAL PRODUCT COMBUSTION

Venezuelan heavy, Nigerian)

Source: IHS CERA.
*Data source: US Department of Energy, November 2008.
90513-30

Source: IHS CERA 2010

Figure 4-1  Relative magnitude of WTT (i.e., well-to-pump), TTW (i.e., final product
combustion), and WTW emissions for U.S. average crudes and energy-intensive crudes

Within each of the life-cycle stages discussed above, specific flows of carbon and GHG
emissions are excluded or handled differently across the studies. These flows include the
following:

e Upstream energy use and GHG emissions from producing imported fuels and electricity that
are purchased from off-site and brought on-site for process heat and power;

e Fugitive methane emissions, emissions from flaring and venting, and—for oil sands
operations—methane emissions from the mine face and tailing ponds;

e Releases and storage of carbon associated with land-use change;

e Energy use and GHG emissions from the production of capital equipment and infrastructure;
and

e Inclusion of co-products (see Section 4.1.4, Allocation, Co-Products, and Offsets, for
details).

These flows tend to be secondary energy and carbon flows that are not directly associated with
the primary flows of energy and carbon associated with premium refined fuel products, as
defined in the conceptual framework described in Section 2.0, Conceptual Framework, of this
appendix. While primary flows are generally consistently included within the LCA boundaries of
the studies, the treatment of secondary carbon flows is handled differently across the studies.

An assessment of these flows across each of the studies—and the impact of these differences
across studies on the comparability of results—is discussed in detail in Section 4.4, Analysis of
Key Factors and their Impact on WTW GHG Emissions Results.
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4.1.4 Allocation, Co-Products, and Offsets

Allocation is a method used by LCA practitioners to attribute a portion of the emissions burden
to co-products. Co-products are two or more products that are outputs from a process or product
system. For example, in a refinery, gasoline, diesel, and jet fuel are all co-products. Other
co-products produced from upgrading and refining crude oil can include petroleum coke,
liquefied petroleum gas (LPG), sulfur, and surplus cogenerated electricity.

There are three different approaches for handling co-products in LCAS:

1. All co-products can be included within the LCA boundary (also known as system
expansion).

2. It may be possible to split or separate a process into two or more sub-processes that each
describes an individual product.

3. When the goal of a study is to evaluate a specific co-product (for instance, gasoline
independent of diesel, jet fuel, or other co-products), and it is not possible to expand or
split the system, it is necessary to allocate a portion of GHG emissions to each co-
product, exclude these other co-products from the LCA system boundary, and only
consider the GHG emissions associated with making and consuming the co-product of
interest.

ISO standards suggest avoiding allocation, when possible, through methods like system
expansion and process division. When allocation cannot be avoided, ISO recommends allocating
according to the underlying physical relationships between different products.

Allocation of GHG emissions is not necessary in studies that evaluate WTW emissions per barrel
of refined products because the LCA boundary includes all the refined products (i.e., gasoline,
diesel, jet fuel, as well as coke, LPG, and sulfur). In contrast, studies that evaluate WTW
emissions for specific premium fuels such as gasoline, diesel, or jet fuel allocate a portion of the
upstream GHGs to each fuel, typically on a fuel energy-content basis. Additionally, these studies
may include the GHG burdens from producing co-products such as LPG and coke, to the
premium fuel products (i.e., gasoline, diesel, or jet fuel), or they may allocate GHG emissions to
these other co-products as well and exclude them from the system boundary.

Comparisons made between the various studies must take into account how co-products are
treated in each study. Although individual studies may be internally consistent in how they treat
allocation and co-products, the different approaches to accounting for co-products can have a
significant impact on life-cycle emissions, and can result in apples-to-oranges comparisons
across the studies.

Petroleum coke, LPG, sulfur, and excess electricity from cogeneration (if applicable) are
co-products that are produced as a result of producing the premium fuel products of gasoline,
diesel, and jet fuel. These co-products are necessary outputs in order to produce premium fuels
and would not be produced in the same quantities on their own. As a result, several studies
assign a credit for using these lower-value, or secondary, co-products to offset the production
and use of other products or fuels. For example, TIAX (2009) included a credit for exported
electricity in certain WCSB oil sands production scenarios, assuming that cogenerated electricity
is sold to the grid, offsetting natural gas combustion in turbines (TIAX 2009).
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Applying offset, or substitution, credits for petroleum coke and exported electricity can have a
large impact on WTW GHG emissions. These credits are discussed in more detail in Sections 0
and 4.2.3.1, Cogeneration and Export of Electricity, and Petroleum Coke Treatment. Charpentier
noted that emissions intensities can be significantly impacted by the allocation and crediting
methods applied to co-products (e.g., coke, sulfur, cogenerated electricity surplus). There has
been little attention to these issues in the literature; hence the lack of prior discussion in this
paper. However, thorough treatment of these issues will be required in future studies.
(Charpentier et al. 2009)

4.1.5 Metrics

Comparing results from different studies is further complicated by each study’s choice of
functional unit. The functional unit is the basis for comparing GHG emissions across the
different crudes and fuels in each study. While GHG emissions are consistently reported in units
of carbon dioxide-equivalent,™ emissions are expressed over a wide range of different functional
units across the studies.

The studies that evaluated WTT and WTW GHG emissions can be classified into two groups: (i)
those that evaluated GHG emissions on the basis of a specific premium fuel product (e.g.,
gasoline independent of diesel or jet fuel), and (ii) those that evaluated GHG emissions per barrel
of all refined products.*? The choice of functional unit affects how the final results are presented,
and makes it challenging to compare across different functional units. For example, NETL used
three separate functional units: GHG emissions per megajoule (MJ) of gasoline, per megajoule of
diesel, and per megajoule of jet fuel. IHS CERA, in contrast, used GHG emissions per barrel of
refined products. These functional units cannot be directly compared to one another, and
converting the NETL results to a barrel of all refined products requires a careful review of the
underlying allocation methods used to separate the gasoline, diesel, jet fuel, and other co-
products.

In addition to using different final product functional units, studies also express results in various
units of measurement. For WTR studies, results were given in terms of volume (e.g., per barrel
of bitumen, dilbit, or SCO) or energy (e.g., megajoule). For WTT and WTW studies, emissions
were given in terms of volume, energy, or distance. Studies using a functional unit of volume
provided emissions estimates either per barrel of refined products, or per barrel of a specific
refined fuel (e.g., gasoline, diesel, or distillates). Studies using a functional unit of energy

1 As explained in the 2011 Draft U.S. GHG Inventory Report, the IPCC developed the Global Warming Potential
(GWP) concept to compare the ability of each greenhouse gas to trap heat in the atmosphere relative to another gas
(USEPA 2011). In the U.S. GHG Inventory Report, CO, has a GWP of 1, while CH, and N,O have GWPs of 21 and
310, respectively. In this report and many others dealing with GHG emissions, the reference gas used is CO,, and
therefore GWP-weighted emissions are measured in units of CO, equivalent (CO.e). In the studies discussed in this
appendix, CO; is the predominant GHG emitted, so emissions in units of CO,e are often nearly equal to the quantity
of CO, emitted.

2 1HS CERA (2010) expressed GHG emissions in units of kilograms of carbon dioxide equivalent per barrel of
refined product produced, (kgCO,e per barrel of refined products). Refined products are defined by IHS CERA as
the yield of gasoline, diesel, distillate, and gas liquids from each crude. The authors noted that petroleum coke is a
co-product of creating the refined products, but did not consider the GHG emissions associated with its combustion.
Similar to IHS CERA, IEA (2010) expressed GHG emissions per barrel of crude, assuming the emission from end-
use are the same for each crude and equal to those of the combustion of an average crude.
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provided emissions estimates per megajoule or Btu and both in terms of higher heating value
(HHV) or lower heating value (LHV). Studies using a functional unit of distance provided
emissions estimates per km burned in vehicle engine. This wide range of metrics has made
comparisons across studies difficult in some instances, necessitating several unit conversions.

4.2 INPUT AND MODELING ASSUMPTIONS

The second set of factors driving the comparisons is input and modeling assumptions that are
made at each life-cycle stage. Due to limited data availability and the complexity of and variation
in the practices used to extract, process, refine, and transport crude oil, studies often use
simplified assumptions to model GHG emissions.

This sub-section summarizes the key input and modeling assumptions in three groups:
1. Factors that affect WCSB oil sands-derived crudes,
2. Factors that affect reference crudes, and
3. Factors that affect both types of crudes.

4.2.1 Factors that Affect Oil Sands-Derived Crudes

Key input assumptions for WCSB oil sands-derived crudes include the type of extraction process
(i.e., mining or in situ production); the steam-oil ratio assumed for in situ operations; the
efficiency of steam generation, and thus its energy consumption; and—for SCO—the upgrading
processes (i.e., pre-refining) modeled and whether estimated downstream refinery GHG
emissions account for upgrading.

4.2.1.1 Type of Extraction Process

Two methods of extracting bitumen are currently used in the WCSB oil sands: mining and in
situ. Oil sands deposits that are less than 75 meters below the surface can be removed using
conventional strip-mining methods and sent for processing. The bitumen is separated from the
rock and fine tailings and either blended with diluents for efficient pipeline transport or sent to an
upgrader where the bitumen is partially refined into SCO, a lower-viscosity crude oil with lower
sulfur content (International Energy Agency [IEA] 2010, p. 149-150; Charpentier et al. 2009,
p. 2). Mining accounts for roughly 48 percent of total bitumen capacity in the WCSB oil sands as
of mid-2010 (IEA 2010, p. 152).

Oil sands deposits that are deeper than 75 meters below the surface are recovered using in situ
methods. Most in situ recovery methods currently in operation involve injecting steam into an oil
sands reservoir to heat, and thus decreasing the bitumen’s viscosity, enabling it to flow out of the
reservoir sand matrix to collection wells. Steam is injected using cyclic steam stimulation (CSS),
where the same well cycles between periods of steam injection and bitumen production, or by
steam-assisted gravity drainage (SAGD), where a pair of horizontal wells is drilled; the top well
is used for steam injection and the bottom well for bitumen production. Bitumen produced from
in situ operations is either upgraded into SCO or blended with condensates (to produce dilbit) or
blended with SCO (to produce synbit) and sent directly to refineries that can accept raw bitumen
(IEA 2010, p. 149-150; Charpentier et al. 2009, p. 2).
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GHG emissions vary by the type of extraction process used to produce bitumen. Due to the high
energy demands for steam production, steam injection in situ methods are generally more GHG-
intensive than mining operations. Table 4-3 shows that across four meta-analyses of WTW GHG
assessments, in situ methods of extraction emit between 3 and 9 percent more GHGs than
mining.

Table 4-3 Increase in WTW GHG Emissions from In Situ Extraction of Oil Sands
Compared to Mining
Source WTW GHG Units Percent  Notes
emissions increase’
Mining Insitu
IHS CERA 2010, 518.6  554.6 kgCO,/bbl refined 7% SCO from in situ compared to
Table A-8 products mining
NRDC 20104, p. 2 106 116 gCO,/MJ gasoline 9% Average estimate for SCO from in

situ compared to mining based on a
range of literature values
Charpentier et al. 260to 310to gCO,e/lkm 3t09% SCO from in situ compared to
2009, Figure 2 310 350 mining, based on comparison of
values from the GHGenius and
GREET models
Brandt 2011 109 118 gCO,/MJ of refined 9% SCO from in situ compared to
fuel delivered mining based on GHGenius values

! Percent increase in WTW GHG emissions from in situ compared to mining extraction of WCSB oil sands.

gCO,/MJ = grams carbon dioxide per megajoule, kgCO,/bbl = kilograms carbon dioxide per barrel, gCO,e/km = grams carbon
dioxide equivalent per kilometer, SCO = synthetic crude oil.

4.2.1.2 Steam-Oil Ratio for In-Situ Extraction

The steam-oil ratio (SOR) is the ratio of steam injected to recover oil in SAGD and CSS
operations. It is a measure of the steam volume needed to produce a unit volume of oil. The SOR
varies across individual in situ projects, as shown in Figure 4-2 and Table 4-4. The values in
Figure 4-2 range from 2.5 to 5.0 across SAGD operations in the WCSB oil sands, while
Table 4-4 shows a range of 1.94 to 7.26. In addition, SOR is a function of the price of crude oil
and natural gas in the world: the higher the price, the more energy can be justified to produce an
increment of crude from each well. In any case, less than 100 percent of the bitumen is recovered
and more recovery runs up against diminishing returns for increased cost of energy for steam
production.
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Steam Oil Ratio

Source: (S&T)2 Consultants 2008a, p. 18.
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Reported SORs for SAGD WCSB Oil Sands Projects

Table 4-4 Reported SORs for CSS and SAGD WCSB Oil Sands Projects
Annual Bitumen SOR
Production  (weighted
Operator Project Recovery Method (106 xm®)  average)
Imperial Oil Resources Cold Lake Commercial-CSS 8.20 3.49
EnCana Corporation Foster Creek Commercial-SAGD 4.40 2.49
Canadian Natural Resources Limited  Primrose and Commercial-CSS 3.58 6.00
Wolf Lake
Suncor Energy Inc. Firebag Commercial-SAGD 2.83 3.13
Suncor Energy Inc. Mackay River ~ Commercial-SAGD 1.70 2.52
Devon Canada Corporation Jackfish 1 Commercial-SAGD 1.30 242
ConocoPhillips Canada Resources Surmont Commercial-SAGD 0.85 2.81
Corp.
Cenovus FCCL Ltd. Christina Lake  Commercial-SAGD 0.77 211
Nexen Inc. Long Lake Commercial-SAGD 0.72 5.34
Japan Canada Oil Sands Limited Hangingstone ~ Commercial-SAGD 0.43 4.04
Great Divide Oil Corporation Great Divide Commercial-SAGD 0.37 3.71
Shell Canada Limited Peace River Commercial-CSS 0.36 4.25
Husky Oil Operations Limited Tucker Lake Commercial-SAGD 0.22 7.26
Shell Canada Energy Orion Commercial-SAGD 0.16 6.43
Meg Energy Corp. Christina Lake ~ Commercial-SAGD 0.05 6.54
ConocoPhillips Canada Limited Surmont Pilot  Commercial-SAGD 0.03 3.41
Total E&P Joslyn Ltd. Joslyn Creek Commercial-SAGD 0.03 1.94
Total Industry 26.01 3.58

Source: NRDC 2010b.

CSS = carbon capture and storage, m® = square meters, SAGD = steam-assisted gravity drainage, SOR = steam-oil ratio, WCSB
= Western Canadian Sedimentary Basin.
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The SOR is an important parameter because steam production at SAGD and CSS operations
dominates energy consumption in the extraction stage. Charpentier (2009) demonstrates that the
GHG emissions from SAGD and CSS operations are very sensitive to the SOR. Every 0.5
increase in the SOR corresponds to a six cubic meter increase in natural gas consumption, or an
additional 10 kgCOze per barrel of bitumen produced (Charpentier et al. 2009, p. 7, citing NEB
2006). In addition to SOR, the steam generation efficiency and fuel source are also important
factors in overall GHG emissions. Information on steam generation efficiency was not located in
all the studies reviewed, however.

Table 4-5 summarizes the SOR assumptions in each study. A number of sources did not provide
an estimate for the SOR assumed for in situ operations described in the study, but for those that
did, the assumed SOR for SAGD ranges from 2.5 to 3, and the SOR for CSS ranges from 3.35 to
4.8, depending on the project assumptions and the source. These findings suggest that, in
general, studies assume that the SOR is higher for CSS operations than SAGD operations.

Table 4-5 SOR Assumptions for In Situ WCSB QOil Sands Operations in Each of the
studies reviewed
Study SOR Notes
SAGD CSS

NETL, 2008 - --

NETL, 2009 - --

IEA, 2010 NE NE States that the industry norm for in situ operations is
approaching 3.

IHS CERA, 2010 3 3.35

IHS CERA, 2011 3 3.35

NRDC, 2010 NE NE Study notes that it varies by crude, but does not explicitly
discuss the values.

ICCT, 2010 NE NE

Jacobs, 2009 3 NA

Jacobs, 2012 2t03 NE Assumed an SOR of 3 is representative of current conditions;
SOR of 2 is achievable with new production methods. Also
investigated a high-end SOR of 4.

TIAX, 2009 2.5 4.8; CSS values are for specific operations using onsite electricity

3.4 and grid electricity, respectively.

Charpentier, et al., 2009 NE NE Depends on the study but this meta-analysis indicated that
many studies do not report their assumed SORS.

Brandt, 2011 NE NE Depends on the study. SORs from each study included in the

meta-analysis are compared to SORs reported in Canada’s
Energy Resources Conservation Board (ERCB) databases,
including (1) from several in situ bitumen production projects
in 2009 ranging from 2.49 to 5.99, and (2) the SOR from total
thermal in situ bitumen production of 3.18 in 2009.

RAND, 2008 2.5 NA Study indicates that a high-quality SAGD reservoir has an SOR
of ~2.5 but this can vary widely by site or operation. Footnote
on page 19 indicates that an SOR of 2.5 is also used in the MIT
model used in the analysis.
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Study SOR Notes
SAGD CSS

Pembina Institute, 2005 NE NE

Pembina Institute, 2006 NE NE

McCann, 2001 NE NE

GHGenius, 2010 3.2 --

GREET, 2010 - --

Note: -- = Not located; CSS = carbon capture and storage, NA = Not Applicable; NE = Not Estimated or Not Stated; SAGD =
steam-assisted gravity drainage, SOR = steam-oil ratio.

4.2.1.3 Type of Upgrading Processes Modeled

Upgrading lowers the viscosity of, and removes sulfur from, bitumen before it is transported by
pipeline for refining. The resulting product from refining is SCO, essentially a pre-refined crude
oil with no vacuum residuum and lower sulfur content. The viscosity of bitumen can be lowered
either by removing the heaviest fraction of the oil (residuum) by vacuum distillation or
precipitation of asphaltenes, or by adding hydrogen in a hydrocracking process. The vacuum
residuum can be further refined in a coking process to produce gasoline and distillate (i.e.,
premium fuel products) range fractions (blended back into the SCO) and petroleum coke. When
vacuum residuum is removed in the upgrader, the SCO produces no vacuum residuum in the
receiving refineries, requires no energy intensive vacuum residuum upgrading, vacuum gas oil
cracking, or residuum coking. Hence, SCO has a higher gasoline, kerosene, and distillate fuel
yield per barrel of crude oil, and thereby requires a relatively lower energy intensity to refine,
and does not produce petroleum coke as do all other reference crude oils.

Upgraders that use a portion of the heavy ends (i.e., residuum) or petroleum coke for generating
heat, electricity, or hydrogen have a higher GHG emissions intensity than those that combust
natural gas for heat and power. Table 4-6 includes data for two upgraders (i.e., Northern Lights
and Opti/Nexen) that gasify petroleum coke to produce a synthesis gas (or syngas) that can be
burned for process heat or electricity, or used as a hydrogen supply for hydrocracking for sulfur
removal. The GHG emissions from these upgraders range from 50 to 500 percent higher than the
range of emissions from other upgraders in the table, not including the integrated operations in
the last two rows, which includes emissions associated with bitumen extraction, processing, and
upgrading. Much of this energy and GHG emissions offset downstream refining emissions for
processing SCO.

Gasification is not currently widely employed in the oil sands. Of the two gasification upgraders
in Table 4-6, only one is currently operating, representing less than 3 percent of total WCSB oil
sands bitumen capacity.*®> OPTI/Nexen’s Long Lake Phase 1 integrated oil sands project gasifies
asphaltenes (i.e., heavy ends from upgrading the bitumen into SCO) from the upgrader to
produce steam for SAGD, generate electricity, and produce hydrogen for the hydrocracking unit.
Initial production of SCO from the upgrader began in January 2009 (Nexen 2011, AERI 2006).

13 Production capacity of the first phase of Long Lake is 60,000 barrels of bitumen per day, or 3 percent of the total
current WCSB oil sands raw bitumen capacity of 1,923 thousand barrels per day (IEA 2010, p. 152; including both
mining and in situ operations). As of mid-2010, production was approximately about half of this, or 30,000 barrels
of bitumen per day (Nexen 2011).

Life Cycle GHG Emissions Compared 21 March 2013



Keystone XL Project

Table 4-6 Upgrader GHG Emissions per Barrel of SCO™

Project Comments Direct Emissions  Indirect Emission  Total Emission
Intensity kg/bbl Intensity kg/bbl  Intensity kb/bbl

Scotford Upgrader Hydrocracking 33.6 5.8 39.4

Scotford Upgrader Hydrocracking 32.9 10.5 43.4

after Expansion

Scotford Upgrader 2 Hydrocracking 60.9 19.1 80.3

Northwest Upgrader ~ Delayed coking 92.8 Not available

Northern Lights Delayed 141.4 Not available

Upgrader coking/gasification

PC Sturgeon Phase 1 Delayed coking 40.7 Not available

PC Sturgeon Phase 2  Delayed coking 62.6 Not available

Opti/Nexen Integrated/gasification 180-200 Not available

BA Energy New technology 14.0 Not available

Husky Lloydminster ~ Delayed coking 65.6 Not available

Suncor Integrated 108.7 Not available

Syncrude Integrated 106.0 Not available

Source: ((S&T)2 Consultants 2008a)**
GHG = greenhouse gases, kg/bbl = kilograms per barrel, SCO = synthetic crude oil.

The second gasification project, the Northern Lights Upgrader, has been placed on hold since
2007. Synenco/SinoCanada had plans to gasify asphaltenes to produce process heat and
hydrogen for the hydrocracker unit at a planned upgrading facility outside of Edmonton, Alberta.
The upgrader would have received bitumen via pipeline from Synenco/Total’s Northern Lights
Oil Sands Project near Fort McMurray, Alberta (Edmonton Journal 2007, Sturgeon County
2011).

Coking or hydrocracking upgrading technologies have a small effect on WTW GHG emissions
estimates, and reported emissions vary by each project. Jacobs (2009) estimated that
hydrocracking using an ebulating bed hydrocracking unit increases WTW GHG emissions by
2 percent compared to coking for gasoline produced from SAGD-extracted SCO. (S&T)2
Consultants (2008a) provided estimates of direct (i.e., on-site) and indirect (i.e., upstream fuel
and electricity production) GHG emissions from various operating, planned, and on-hold
upgraders in Alberta ((S&T)2 Consultants 2008a, p. 25). The data in Table 4-6 show that direct
emissions from delayed coking range from 40.7 to 92.8 kgCO.e per barrel of SCO, while GHG
emissions from hydrocracking range from 33.6 to 60.9 kgCO.e per barrel. This has to be put into
perspective with SCO vyielding up to 60 percent gasoline in the downstream refinery as compared
to conventional full-range crudes which may yield up to 40 percent gasoline with higher GHG
intensity.

¥ Suncor and Syncrude’s integrated operations include GHG emissions from bitumen extraction, processing, and
upgrading ((S&T)? Consultants 2008a, p. 26).
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4.2.1.4 Electricity Cogeneration and Export

Cogeneration facilities generate both steam and electricity simultaneously to achieve higher
efficiencies than if each were generated separately. Facilities are sized to meet the steam
requirements for oil sand extraction, processing, and upgrading requirements. For facilities
where steam requirements are greater than for electricity, this leaves an excess capacity for
electricity generation that can be exported for use elsewhere on the electricity grid (IHS CERA
2010, pp. 16-18; Jacobs 2009, p. 12).

The treatment of exported electricity in LCAs is a study design factor that is discussed separately
in Section 4.1.4, Allocation, Co-Products, and Offsets. The specific input assumptions related to
electricity exports have a substantial impact on the WTW GHG emissions of oil sands-derived
crudes relative to reference crudes.

Cogeneration assumptions vary across the studies in two ways: whether cogeneration is included,
and if so, the assumed source of electricity generation that is offset by electricity cogenerated at
oil sands facilities. Jacobs (2009) illustratively®™ demonstrated that applying a credit for
offsetting grid electricity with electricity cogenerated at oil sand facilities could reduce the WTW
GHG emissions for oil sands crudes to the range of reference crudes (Jacobs 2009, p. 8-17).%

Jacobs (2012) did not apply a credit for exporting excess electricity generated at SAGD or
upgrading facilities (Jacobs 2012 p. 4-18). In calculating the carbon intensity of production from
SAGD processes using reports to the Alberta Energy Conservation Board for facilities that
export electricity, the study calculated the natural gas amount that would be used to produce the
excess electricity and subtracted this from total natural gas consumption (Jacobs 2012 p. 5-36).

IHS CERA (2010) estimated that electricity exports could reduce the WTW GHG emissions by 1
to 2 percent per barrel of refined products from SAGD bitumen (IHS CERA 2010, pp. 16-17).
The authors calculated this range by evaluating a case where oil sands electricity exports offset
coal-fired generation on the grid and a case where the offset is equal to the Government of
Alberta’s offset credit for renewable power generation.

TIAX (2009) included project-specific data on electricity exports from Suncor Energy’s MacKay
River and Canadian Natural Resources Limited’s (CNRL) Primrose in situ oil sands projects in
Alberta (TIAX 2009, pp. 27-28). Combined, these projects account for roughly 8 percent of total
bitumen capacity in the WCSB oil sands.'” TIAX assumed that electricity exported to the grid
offset electricity that would have been generated by natural gas combined-cycle turbines.
Contrary to Jacobs (2009) and IHS CERA, TIAX concluded that exporting cogenerated
electricity increased WTW emissions per megajoule of reformulated gasoline by 2 to 6 percent
for synbit and dilbit from SAGD and CSS (TIAX 2009, pp. 66, 76).

Finally, in a 2008 update to the GHGenius model, (S&T)2 Consultants removed a cogeneration
credit that was previously applied to integrated oil sands extraction and upgrading facilities.

15 Jacobs (2009) did not comprehensively evaluate cogeneration opportunities at oil sands facilities, but included a
preliminary, illustrative analysis and recommended further investigation of cogeneration.

16 Jacobs (2009) evaluated a series of scenarios that varied the level of electricity export and whether natural gas-
fired electricity or 80 percent coal-fired electricity was displaced by the exported electricity for SAGD operations.

17 Based on 1,923 thousand barrels per day of total raw bitumen capacity in the WCSB oil sands (IEA 2010, p. 152).
CNRL’s Primrose project has a raw bitumen capacity of 120 thousand barrels per day (IEA 2010, p. 152), while
MacKay River has a capacity of 33 thousand barrels per day (Oil Sands Developers Group 2009).

Life Cycle GHG Emissions Compared 23 March 2013



Keystone XL Project

(S&T)2 removed the credit because they were unable to locate evidence that Suncor and
Syncrude’s integrated oil sands projects were selling power to the local grid
((S&T)2 Consultants 2008a, p. 26). It was unclear whether other studies in the scope of this
evaluation considered electricity exports in their results.

4.2.1.5 Accounting for Upgrading in Refining Emissions Estimates

A barrel of SCO delivered to a refinery has already been processed at the upgrader, and will
produce greater quantities of premium fuel products (i.e., gasoline, diesel, and jet fuel), no heavy
residuum, and less light ends than a barrel of full-range reference crudes that have not already
undergone upgrading. As a result, the energy consumption, and therefore GHG emissions, from
refining SCO into a barrel of premium fuel products is lower than that for producing the same
amount of premium fuels from virtually all other crudes.

Accounting for the reduced GHG emissions from refining SCO relative to other crudes has a
modest effect on WTW GHG emissions, as refinery emissions are roughly 5 to 15 percent of
WTW GHG emissions (based on Figure 5.3 in IEA 2010 and Table A-8 from IHS CERA 2010).
However, the effect is more significant on a WTT basis. Studies that do not account for the
reduction in refinery energy use for SCO will overestimate the GHG emissions from SCO
relative to other crude sources.

TIAX (2009) and Jacobs (2009) used refinery models to estimate the GHG emissions at the
refinery. TIAX found that refinery energy consumption for SCO was significantly lower than for
other crude oils (TIAX 2009 p. 34). The Jacobs (2009) results, shown in Figure 4-3 below,
estimated that the GHG emissions to refine a barrel of SCO were on the order of GHG emissions
to refine Mexican Maya or Arab Medium crude oil. Note, however, that the Jacobs results are
given in terms of refining one barrel of input crude, not in terms of the GHG emissions from
producing an equivalent amount of premium fuel products from different crudes and SCO; since
SCO produces more premium fuel products per barrel of input than other crudes, GHG emissions
from refining SCO are even lower when compared on a per-barrel of premium fuel products
basis.

Other studies did not account for this effect in their estimates, or it was unclear whether refinery
emissions were adjusted to account for upstream upgrading. NETL (2009) and ICCT (2010)
correlated refinery emissions with API gravity, and although NETL noted this limitation, the
authors did not evaluate the effect that upgrading would have on SCO GHG emissions at the
refinery (NETL 2009, p. 11; ICCT 2010, p. 8, 26). As stated earlier, correlating GHG emissions
with API gravity does not account for the intensity of refining SCO or dilbit on a per barrel of
premium fuel products basis because these crudes have a different composition of light and
heavy ends than other full-range crudes. The IHS CERA (2010) meta-analysis estimated that
refining SCO would emit 11 percent more GHGs than refining West Texas Intermediate crude
per barrel of refined products; since emissions from refining SCO should be lower than refining
other full-range crudes, the study may not have accounted for the reduced GHG emissions per
barrel of premium fuel product when refining SCO compared to a conventional crude (IHS
CERA 2010, Table A-8; 2011, Table A-7). The report prepared for the oil sands pathways within
the GHGenius model did not provide the assumptions for refining SCO into premium fuel
products ((S&T)2 Consultants 2008a).
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Source: Jacobs 2009, p. 5-41.

Note: Results only include GHG emissions from refining and do not include emissions from upgrading SCO. APl = American
Petroleum Institute, FCC = fluid catalytic cracker, GHG = greenhouse gases, H2 = hydrogen, NG = natural gas SCO = synthetic
crude oil.

Figure 4-3  GHG emissions for refining one barrel of different crudes, SCO, dilbit, and
bitumen, by fuel source

4.2.1.6 Dilbit and Accounting for Diluents

Because raw bitumen viscosity is too high to be transported via pipeline, a portion of the bitumen
produced from in situ extraction in the WCSB oil sands is diluted with light hydrocarbons
(typically natural gas liquids, or condensates, from natural gas and SCO production). This allows
sending the bitumen via pipeline to refineries for refining into products such as gasoline, diesel,
and jet fuel without needing upgrading into SCO (IEA 2010, NRDC 2010b).

Accounting for the effect of diluting bitumen with condensate has a moderate effect on emissions
estimates for two reasons. First, producing and refining condensate from natural gas or SCO into
finished products emits fewer GHG emissions per barrel of crude transported in the pipeline than
bitumen, so blending the two together results in lower WTW GHG emissions than the same
volume of raw bitumen. NRDC (2010b) estimates that this results in roughly a 6 percent
decrease in the WTW GHG emissions of dilbit relative to raw bitumen (NRDC 2010b, p. 3).
However, if the metric used to compare the GHG emissions from WCSB oil sands crudes is
GHG emissions per barrel of premium fuel product, dilbit would have a higher GHG intensity
than either SCO or bitumen (not counting bitumen transportation) since the diluents represent 30
percent of the transported dilbit and do not refine into premium fuel products. On an equivalent
basis of a barrel of gasoline plus distillate, the transportation GHG intensity would be
approximately two times higher for dilbit compared to SCO if the condensate is considered,
because the condensate and residuum each represent 30 percent.
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Table 4-7 compares the WTW emissions from dilbit to bitumen and SCO from various studies.
When the diluent condensate is refined with the bitumen at the refinery, WTW GHG emissions
for dilbit are approximately 4 to 7 percent less than for bitumen, based on results from TIAX
(2009). Jacobs (2009, 2012) examined scenarios where the diluent is separated from bitumen at
the refinery and recirculated back to oil sands facilities in Alberta. The results were similar in
both studies; WTW GHG emissions were 6 to 7 percent higher when diluent is recirculated back
to Alberta than if the diluent is refined with the bitumen. The estimates where diluent is refined
with the raw bitumen at the refinery are representative of the proposed Project, since diluent will
not be recirculated by the pipeline. These studies do not appear to give adequate credit for lower
refining GHG emissions of SCO as compared to bitumen or dilbit, which each have about
30 percent vacuum residuum, while SCO has the vacuum residuum removed in the upgrader.

Table 4-7 Comparison of WTW GHGs per MJ of Premium Fuel Products Refined
from Dilbit, Bitumen, and SCO
Study Extraction Feedstock WTW GHG Percent Notes
method emissions change?
(gCO,e/MJY
TIAX SAGD Bitumen 109 -
(2009) Jelo) 111 2% SCO from SAGD assuming coke is
buried
Dilbit, no 101 to 105 -4t0-7%  Low end includes a credit for
recirculation electricity cogeneration
CSS Dilbit, no 105to 111 -- Low end includes a credit for
recirculation electricity cogeneration
Jacobs SAGD SCO 116 to 119 -- Low end assumes delayed coking;
(2009) high end assumes hydrocracking
Dilbit, no 113 -3t0-5%  Diluent is separated at refinery and
recirculation recirculated to Alberta
Dilbit, 106 -9to- Diluent is processed with bitumen at
recirculation 11% the refinery
Jacobs SAGD Dilbit, no 111 -- Diluent is refined in a high
(2012) recirculation conversion U.S. Gulf Coast refinery
and is not returned to Alberta
Dilbit, 105 -6% Diluent used to ship bitumen to a
recirculation high conversion U.S. Gulf Coast
refinery is returned to Alberta
GHGenius, SAGD Bitumen 114 --
(S&T)? SCo 118 4%
Consultants ~cgg Bitumen 112 --
(20082) SCo 116 2%

TWTW GHG emissions are in terms of grams CO, equivalent per megajoule of reformulated gasoline.
2 percent change in WTW GHG emissions relative to bitumen, except for Jacobs (2009), which is the percent change in WTW GHG emissions
relative to SCO.

gCO0,e/MJ = grams carbon dioxide equivalent per megajoule, GHG = greenhouse gas, SAGD = steam-assisted gravity drainage,
SCO = synthetic crude oil, WTW = well-to-wheels.

Second, diluting raw bitumen with light hydrocarbons creates a dumbbell blend that contains a
high fraction of heavy residuum and light ends, with relatively low fractions of hydrocarbons in
the middle that can be easily refined into premium fuel products. As a result, producing one
barrel of premium fuel products (i.e., gasoline, diesel, and jet fuel) requires more dilbit input and
produces more light ends and petroleum coke than refining one barrel of premium fuel products
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from other crudes and SCO. This results in additional energy use and GHG emissions from
refining the dilbit, and producing, distributing, and combusting the light- and heavy-end co-
products.

The extent to which this difference in yield of premium fuel products is accounted for in these
studies is unclear. IHS CERA’s (2010, 2011) estimate for crude production of SAGD dilbit does
not appear to adjust GHG emissions per barrel of refined products output for the difference in
yield.*® TIAX (2009) and Jacobs (2009) both show higher refinery emissions for dilbit and
synbit on a barrel-of-input-crude basis, but it is not clear to what extent the effect of dumbbell
blend yields on refining GHG emissions is accounted for in the refinery models that these studies
used.

4.2.2 Factors that Affect Reference Crudes

For the reference crudes, key input assumptions include the oil-water and gas-oil ratios that are
used to estimate reinjection and venting or flaring assumptions (e.g., stranded gas versus
recovered gas, control levels on venting sources, the allocation of venting/flaring emissions to
crude versus produced natural gas), and whether—and what type of—artificial lift (e.g., gas lift,
water, steam, CO, flood) is considered for extracting crude oil.

4.2.2.1 Artificial Lift Assumptions

The methods of producing oil from wells drilled into an oil reservoir evolve over the reservoir’s
lifetime. There are generally three phases of production from a reservoir: primary, secondary,
and tertiary. Primary recovery relies on the initial pressure of the oil reservoir itself to lift the oil
through evolution of dissolved gas, much like a carbonated beverage foams liquid up the neck of
a bottle. Thus primary recovery requires no energy input for extraction. Secondary recovery
involves pumping or injecting gas or water into the reservoir to sweep or push out additional oil.
In tertiary recovery, steam or CO;, is injected to loosen the remaining oil adhering to the reservoir
solids by lowering its viscosity and swelling its volume to enable it to flow or be pushed out of
the reservoir with a water flood. For a given field, GHG emissions intensity increases
dramatically through this evolution of recovery techniques. Even the best tertiary recovery
techniques known today leave more than 50 percent of the original oil in the ground whereas
mining oil sands captures virtually 100 percent of the oil contained in the sand matrix.

The GHG emissions from crude oil production are driven by the methods used to lift the oil out
of the ground and produce the oil, and there is significant sensitivity to assumptions about
artificial lift, oil, gas, and water separation, and water and gas reinjection practices. IHS CERA
documented a wide range in GHG estimates for production of several reference crudes; estimates
for Saudi Medium crude ranged from 1 to 25 kgCO.e per barrel of refined products (IHS CERA
2010, Table A-1). Studies that do not account for lift and associated treatment and reinjection
energy requirements will underestimate the GHG emissions from reference crude production
relative to oil sands-derived crudes.

'8 GHG emissions for crude production from SAGD dilbit are roughly 70 percent of emissions from SAGD SCO,
suggesting that the value is a simple 70/30 ratio of bitumen to dilbit per barrel of refined products. If so, this would
not reflect the fact that more bitumen is required to produce the same barrel of refined products than SCO.
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Jacobs (2009, 2012) used a crude production model to estimate GHG emissions associated with
producing different types of reference crudes. A representative breakdown of the major sources
of GHG emissions is shown in Figure 4-4. Similarly, TIAX (2009) considered different lift
methods to determine oil production energy use and GHG emissions, as shown in Table 4-8
(TIAX 2009, p. 4). The study used data from different sources to quantify emissions for each
crude, and relied on NETL (2008) to estimate grid electricity consumption for several of the
crudes modeled. These studies do not appear to evaluate the delivery of water from the Arabian
Gulf to the principal Saudi oil field (Ghawar), nor do they appear to evaluate transporting the
produced Arab Light crude to the stabilization plant, from the stabilization plant to the shipping
terminal, or loading the crude onto the oil tankers. Hence these studies appear to underestimate
the Saudi crude production energy in the initial phase of the life cycle from reservoir to freight
onboard a tanker.

Flaring___
1% Venting_
9%
Gas Water
Treatment | o
939, . Relgj;illon
Water Gas
Treatment _— “——_ Reinjection
10% 4%
Source: Jacobs 2012, p. 5-17.
Figure 4-4  lllustrative break-down of major sources of GHG emissions from production
of a generic crude oil*®
Table 4-8 Crude Oil Recovery Methods
Label Crude Name Recovery Methods
Alaska Alaska North Slope Water Alternating Gas (WAG) and Natural Drive
California Heavy Kern County Heavy Oil Steam Injection, Sucker Rod Pumps
Texas West Texas Intermediate Water Flooding, Natural Drive
Canada Heavy Bow River Heavy Oil Water Flooding, Progressive Cavity Pumps
Iraq Basrah Medium Water Flooding, Natural Drive
Mexico Maya (Canterell) Nitrogen Flooding, Gas Lift
Nigeria Escravos Water Flooding, Gas Lift
Saudi Saudi Medium Water Flooding, Natural Drive
Venezuela Bachaquero (Maracaibo) Cyclic Steam Stimulation, Sucker Rod Pumps

Source: TIAX 2009, p. 64

9 The crude oil modeled in this scenario is at 30 API in a reservoir at 5,000 feet. The gas-oil ratio is 1000 standard
cubic feet of gas per barrel of oil, and 10 barrels of water are produced to one barrel of oil (Jacobs 2012, p. 5-17).
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Crude oil production estimates in NETL (2008) accounted for artificial lift methods
(NETL 2008, Attachment 1). The production value of 13.6 kgCO, per barrel of crude for Saudi
Avrabia, however, is roughly half that of Jacobs (Jacobs 2012, Figure 5-7).%° It is not clear if this
difference is a result of different assumptions in baseline crudes, or whether the NETL (2008)
estimate accurately accounted for shipment and treatment of off-site water used for injection into
the reservoir, crude stabilization, or transport to the terminal and loading onto tankers.

4.2.2.2 Sensitivity to Water-Oil and Gas-Oil Ratios

Water-oil and gas-oil (GOR) ratios describe the fraction of the flow from a well that is oil, water,
or gas. Several studies use these ratios to develop simplifying relationships between energy use
and GHG emissions and oil reservoir characteristics. This simplifying assumption is often
necessary due to the complex nature of oil production systems and reservoir characteristics;
however, it also causes the studies to become sensitive to variations in these factors, or
circumstances where the relationships may not fully apply.

For example, ICCT (2010) derived the volume of gas flared from GOR, energy use in the field,
and the quantity of gas exported as well as other data sources from NOAA and the World Bank’s
Global Gas Flaring Reduction program (ICCT 2010, p. 14). This may overstate the flaring
amount depending on the extent to which gas is reinjected to maintain reservoir pressure. It is
important to ensure that the disposition of gas is accurately reflected in calculated emissions
from flaring since not all the gas produced from the well may be flared. To the extent that natural
gas (primarily methane) is vented rather than flared, this can have a significant effect on GHG
results, as the GWP of methane is more than 20 times higher (estimates vary from 21 to 23
depending on which IPCC assessment report is cited) than that of CO,.

4.2.3 Factors that Affect Both Reference and Oil Sands-Derived Crudes

Across both WCSB oil sands and reference crudes, assumptions about how much petroleum coke
is produced, stored, and combusted at the upgrader or refinery, and how much is sold to other
users, is a key driver of GHG emissions; transportation assumptions have a more limited effect,
but vary across the studies.

4.2.3.1 Petroleum Coke Treatment

Petroleum coke, discussed further in Section 6.0, is a co-product produced by thermal
decomposition of vacuum residuum into lighter hydrocarbons during bitumen upgrading and
crude oil refining (see Figure 2-1). Petroleum coke is approximately 95 percent carbon by
weight. In contrast with the premium products the refinery produces, coke is an undesirable co-
product that has very low demand in the U.S. marketplace and is therefore shipped to overseas
markets, primarily China. Roughly 5 to 10 percent by volume of a barrel of crude ends up as
coke. Heavier crudes will produce a larger fraction of coke than lighter fuels. Venezuela
Bachaquero, Mexican Maya, and dilbit produce about 50 percent more coke than average U.S.
2005 crude or Saudi Light crude. Since SCO has had all the vacuum residuum removed in the
upgrader before it reaches the refinery (TIAX 2009, Appendix D, p. 17), it has no petroleum

2 Jacobs (2012) estimates approximately 4 gCO,/MJ of crude for Saudi Arabian Medium, or 24 kgCO,/bbl
assuming 6.119 GJ/bbl crude oil (Jacobs 2012, Figure 5-7).
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coke manufactured in downstream refineries, or petroleum coke transportation and combustion
emissions as do all other reference crudes processed in refineries, i.e., U.S., Mexican,
Venezuelan, or Saudi crudes.

The treatment of coke is a primary driver behind the comparisons of WTW GHG assessments of
oil sand-derived crudes relative to reference crudes. For example, TIAX found that coke
combustion could increase WTW emissions by 14 percent, and Pembina estimated that coke
gasification at the upgrader could account for a 50 percent increase in GHG emissions from
extraction and upgrading bitumen (TIAX 2009, p. 66, 76; Pembina 2006, p. 11). IHS CERA
(2010) found that if petroleum coke combustion is included, TTW combustion emissions of
refined crude increase about 13 percent (from 384 to 432 kgCO.e/barrel). As shown in Table 4-6
above, data from planned and operational upgraders in Alberta show that gasification of
petroleum coke and other heavy ends substantially increases GHG emissions. These examples
demonstrate the significance of coke assumptions in WTW emission estimates.

The main concern in modeling GHG emissions from petroleum coke is ensuring that coke
produced at the upgrader is treated consistently with coke produced at the refinery.”* Table 4-9
summarizes the assumptions applied by several studies within the scope of this assessment to
petroleum coke generated at both upgrading (from bitumen into SCO) and in refineries (from
refining crude oil and bitumen into refined products). The NETL (2008), IHS CERA (2010 and
2011), and GHGenius ((S&T)2 Consultants 2008a) studies do not specifically state how
petroleum coke is treated at upgraders and refineries, respectively, making it difficult to
determine what assumptions about petroleum coke combustion were applied.

Table 4-9 Assumptions Regarding Petroleum Coke Produced at Upgraders and
Refineries in Different LCA Studies
Study Petroleum coke from upgrading Petroleum coke from reference crudes or
bitumen at the upgrading facility bitumen at the refinery
NETL 2008 Not stated GHG emissions from producing coke are

allocated to the coke product itself.
Combustion of marketable coke leaving the
refinery is not included. Refinery emissions do
include petroleum coke burned as catalyst in
the refinery.

Jacobs 2009, pp.  Coke is stored, not used as fuel. Report GHG emissions from producing coke are
10, 16, 8-3 recommended further study into upgrading allocated to the other premium fuel products.
technologies that use coke for energy Coke is sold as a substitute for coal in
supply. electricity generation.
Jacobs 2012, pp.  Coke produced at the upgrader is stored GHG emissions from producing, refining, and
6-3, 9-4 t0 9-23 and not subject to further conversion. transporting coke are allocated to the premium

fuel products. A credit is applied for coke
combustion, assuming it displaces coal for an
incremental increase of 2 gCO,/MJ of refined
fuel.

TIAX 2009, pp. Does not include combustion emissions GHG emissions from producing coke are

2! The allocation rules that studies apply to petroleum coke are a study design factor that is addressed in Section
4.1.4, Allocation, Co-Products, and Offsets. In addition to allocation rules, however, the assumptions about how
coke is managed by upgraders and refineries are important factors governing the results of WTW GHG emissions
assessments.
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Study Petroleum coke from upgrading Petroleum coke from reference crudes or
bitumen at the upgrading facility bitumen at the refinery
48, G-6 from coke. Only considers how to allocate  allocated to the other premium fuel products.
upstream emissions associated with Coke combustion is not included.
producing the coke.
Evaluates three scenarios: use (SAGD-
only), bury, and sell coke. If sold, TIAX
allocates GHG emissions to the production
of coke; no credit is included for offsetting
coal combustion.
IHS CERA 2010, Unclear to what extent emissions from use  Excludes coke from combustion emissions.
p. 36; IHS CERA  of coke are included.
2012, p. 17-18
IEA 2010 Not stated Not stated
McCann 2001, Not clearly stated. Appears that coke is Coke was assumed to offset natural gas at the
pp. 4,5 combusted at the upgrader in at least one refinery.
of the data sources used.
RAND 2008 Not stated Not stated
Pembina 2006 Gasification of coke was included in high-  Not stated
emission scenarios for hydrogen
production for upgrading.
GHGenius - Coke is used at the upgrader, contributing  Not stated
(S&T)? 20084, to 15% of energy requirement or 1,100 MJ
Table 6.6, p. 25 per metric ton of upgrading SCO.

Remaining coke and LPG not combusted

at upgrader is assumed to offset emissions

from coal combustion at electric

generating units.
gCO,/MJ = grams carbon dioxide per megajoule, GHG = greenhouse gas, LCA = life-cycle assessment, LPG = liquefied
petroleum gas, MJ = megajoule, SAGD = steam-assisted gravity drainage, SCO = synthetic crude oil.

The fates of petroleum coke are influenced by market effects and access to markets, and differ
depending on whether petroleum coke is produced at WCSB oil sands facilities in Alberta or at
U.S. Gulf Coast refineries. Based on Table 4-9, the basis of the studies is that petroleum coke
produced by upgrading bitumen into SCO is either: (i) combusted (for process heat, electricity,
or hydrogen production); (ii) stored; or (iii) sold as a fuel for combustion. In contrast, the studies
assume that petroleum coke produced at refineries that is not combusted by the refineries
themselves (it is the rare case in the United States that petroleum coke is combusted by a
refinery) is either (i) used to supplement coal combustion for electricity generation or (ii) that the
emissions associated with producing and combusting the coal are allocated outside the assumed
life-cycle system boundary. Excess petroleum coke produced from PADD Il refineries is
typically shipped to Asia where it is combusted for electricity generation.

These factors are influenced by market interactions involving petroleum coke supply relative to
the availability of other competing fuel substitutes. These dynamic market effects are difficult to
characterize and are generally not explicitly modeled in existing life-cycle assessments (Brandt
2011, Jacobs 2012). The consumption of petroleum coke at WCSB oil sands facilities may be
influenced by the availability of low-cost natural gas to these facilities, while transporting raw or
diluted bitumen to refineries in the Gulf Coast that sell coke to other markets may therefore
cause a greater share of the coke to be combusted rather than stockpiled (Brandt 2011).

None of the studies included in this assessment’s scope provide information on industry-
averaged petroleum coke management practices at oil sands operations. Jacobs (2009, 2012)
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assumed that all coke is stockpiled, noting that the practice of storing coke is typical and that the
transport costs of marketing the material from Alberta exceed its value (Jacobs 2009, p. 4-10). In
contrast, TIAX examines three scenarios where petroleum coke at upgraders is either used as a
fuel, sold as a product, or buried. In comments to TIAX’s report, Suncor Energy noted that 34
percent of the coke generated by upgrading bitumen is combusted in SCO production and that
the rest is sold or stockpiled (TIAX 2009, p. G-3). As noted in Section 4.2.1.3, Type of
Upgrading Processes Modeled, OPTI/Nexen’s Long Lake Phase 1 integrated oil sands project
currently gasifies asphaltenes from the upgrader for process heat, electricity, and hydrogen.

4.2.3.2 Transportation Emissions

Transportation GHG emissions arise from the transport of bitumen, SCO, and crude to U.S.
refineries, the distribution of refined premium fuel products (e.g., gasoline, diesel, and jet fuel) to
end use in the United States, and from the transport of light- and heavy-end co-products such as
LPG and petroleum coke to markets for these fuels.

Transportation emissions have a small to moderate effect on WTW GHG emissions. IHS CERA
(2010) found that transportation emissions make up less than 1 percent of total WTW emissions
(IHS CERA 2010, p. 34). The study also documented considerable variation in transportation
estimates, ranging from 1 to 14 kgCO.e/bbl for crude transportation from Mexico.

Although the contribution of transportation GHG emissions to WTW GHG emission is minor,
transportation emission calculations should account for the distance and modes of
transportation—including domestic transportation from the oil field to an export terminal in the
case of international crudes—and include transportation emissions for all products produced
from bitumen, crude, or SCO for a given amount of premium fuel products produced from the
refinery. The variation in transportation estimates across different studies may result from
different approaches to modeling transportation emissions, or an incomplete consideration of the
full supply chain from field to refinery.

4.2.3.3 Land Use Change Emissions

Land use change emissions refer to the life-cycle GHGs emitted via human activities, such as
development, deforestation, and other physical impacts to the land. These can include immediate
GHG releases from land disturbance as well as long-term changes to GHG sequestration patterns
from changes in ecosystems. The land use changes resulting from WCSB oil sands development
include the development of infrastructure, deforestation, and disturbance of peat-forming
marshland to facilitate petroleum extraction. Many studies, however, exclude the life-cycle GHG
emissions from land use change associated with oil sands extraction (NETL 2009, IHS CERA
2010 and 2011, Jacobs 2009, TIAX 2009), although Jacobs (2012) and GHGenius (2010) have
used recent assessments to estimate emissions from local land use changes related to WCSB oil
sands development. Consequently, the carbon flux from land use changes is currently poorly
characterized in the body of life cycle literature on oil sands-derived crudes. Recent studies
(Rooney et al. 2012, Yeh et al. 2010) have sought to characterize these carbon flows to examine
the implications for GHG emissions and carbon sequestration.

Carbon is sequestered and stored in several land-based stocks, including above- and below-
ground biomass (i.e., biomass carbon stocks), and soil organic carbon (i.e., soil carbon stocks).
Extraction of both conventional crudes and bitumen and the subsequent reclamation of extraction
sites affect the levels of carbon in these stocks through several key carbon flows. These include
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immediate carbon release from land clearance and soil disturbance, foregone carbon
sequestration, and carbon uptake during land reclamation. Foregone sequestration refers to the
carbon which would have been sequestered had a land-based carbon sink, such as a peatland, not
been cleared for development.

Table 4-10 provides estimates of carbon stocks, carbon sequestration rates, and land reclamation
rates for Canadian boreal forests and peatlands from Rooney and Yeh. The studies conclude that
oil sands developments will result in net releases of carbon from land-based stocks through the
following mechanisms:

e Release of carbon stored in forest and peatland biomass and soil carbon stocks, which is only
partially replaced by the uptake of carbon during reclamation of the disturbed land post-
development; and

e [Forgone carbon sequestration in peatlands, which would otherwise sequester carbon at
annual rates between 0.17 to 0.24 metric tons of carbon per hectare.

Table 4-10 Carbon Stock Estimates, Long-Term Carbon Sequestration Rates, and
Land Reclamation Rates for Canadian Boreal Forests and Peatlands

Rooney et al. 2012 Yeh et al. 2010

Carbon pool Land type Value | Source Value | Source

Biomass - - 90 | Table S5, see

Forest soil - | - 206 | footnote; Searchinger

et al. 2008

Peatland biomass Included | See p. 4; included in 36 | Table S5, see
Original peatland soil footnote; Wieder et
carbon stocks estimate al. 2009
(metric tons Peatland Low 530"  See p. 4, from 1,213 | Table S5, Table S6,
C/ha) soil Beilman et al. 2008 Vitt et al. 2000

High 1,650" - | -

Average oil sands - |- 78 | Table S7?

biomass

Average oil sands soil - | - 438
Rate of carbon | Forest Low - | - 1.35 | Table S7; Carrasco et
uptake during High - | - 2.25 | al. 2006; Amiro et al.
reclamation 2003
(metric tons Peatland Low - | - 5 -
C/halyr) High | .3
Post-mining Reclaimed | Low - | - 76 | See assumptions on
above-ground | lands High - 90  p.S13*
biomass stocks
(metric tons
C/ha)
Post-mining Reclaimed | Low 50 | See p. 5, Cumulative 61 | See assumptions on
soil carbon soils High 146 | Effects Management 101 | p.S13°
stocks Association (2010)
(metric tons
C/ha)
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Rooney et al. 2012 Yeh et al. 2010
Carbon pool Land type Value | Source Value | Source
Average Low - | - 271° | Calculated from
carbon loss | High - | - 4117 | information in
from Table S7
reclamation
IC(:)as;bon stock of oil sands . .
(metric tons Carbon loss | Low 384 | Seep.5 778
ch from High 1,600 | Seep.5° 1,067
a) .
reclamation
of peatland
to upland
forest
Forgone Forest - - 0% | See Table S7
carbon Peatland Low 0.19 | Vitt et al. 2000, 0.17 | See Table S7,
sequestration High 0.24 | Turetsky et. al 2002 0.24 | Turetsky et. al 2002
(metric tons
C/halyr)

Source: Rooney et al. 2012 and Yeh et al. 2010.

Notes:

-- = Not estimated, C/ha/yr = carbon per hectare per year.

! Carbon stock depends on peat depth, composition, and bulk density.

2 Assumes distribution is 23% peatland and 77% upland forest (see Table 2, note ¢ in Yeh et al. 2010)

% Yeh et al. (2010) assume that peatland is reclaimed to boreal forest at the rate of boreal forest carbon uptake.

4 Yeh et al. (2010, p. S13) assume that reclaimed forest sequesters carbon in aboveground biomass for 80 years at 1.35 to 2.25
metric tons of carbon/ha/yr (30% of this is sequestered in soils), or until aboveground biomass reaches the pre-disturbance level.

% Assumes 30% of carbon is sequestered in soil at a constant rate throughout 150 year modeling period (Yeh et al., 2010, p. S13).
® Calculated from original above and below ground carbon stock for average of oil sands lands, minus post-mining carbon stocks.
Based on Table S7, assumes 70% of soil carbon loss, and 84% of biomass carbon loss (Yeh et al. 2010, p. S15).

" Calculated from original above and below ground carbon stock for average of oil sands lands, minus post-mining carbon stocks.
Based on Table S7, assumes 90% of soil carbon loss and 100% of biomass carbon loss (Yeh et al. 2010, p. S15).

8 Calculated from the original carbon stock, minus the post-mining carbon stock: 4.8 million metric tons carbon loss, divided by
12,414 hectares = 384 metric tons carbon/hectare (Rooney et al. 2012, p. 5).

® Calculated from the original carbon stock, minus the post-mining carbon stock: 19.9 million metric tons carbon loss, divided by
12,414 hectares = 1,600 metric tons carbon/hectare (Rooney et al. 2012, p. 5).

10 Calculated from original above and below-ground carbon stocks for peatlands, minus post-mining carbon stocks. Based on
Table S7, assumes 70% of soil carbon loss, and 84% of biomass carbon loss (Yeh et al. 2010, p. S15).

11 Calculated from original above and below-ground carbon stocks for peatlands, minus post-mining carbon stocks. Based on
Table S7, assumes 90% of soil C loss and 100% of biomass C loss (Yeh et al. 2010, p. S15).

12 yeh et al. (2010) assume the long-term net carbon accumulation rates (including natural and human disturbances) are zero for
all eco-regions except peatlands.

The studies found that the net carbon release is particularly influenced by the disturbance of
peatlands for two reasons. First, carbon-rich peatlands disturbed by oil sands mining operations
will likely be largely reclaimed to upland forests or marshes and riparian shrublands (Rooney et
al. 2012, p. 1; Yeh et al. 2010, p. 8768). The two studies estimate that the carbon stock in
peatland is between 1.8 to 5.6 times larger than in boreal forest, although estimates of carbon
stock in peatland vary widely, depending on peat depth, composition, and bulk density (Rooney
et al. 2012, p. 4). Yeh et al. assume that carbon sequestration in reclaimed forests will occur at an
annual rate of 1.35 to 2.2.5 metric tons of carbon per hectare until the aboveground biomass
equals the pre-disturbance level, or for 80 years, whichever condition is met first, and that 30%
of the sequestered carbon is stored in the soil at a constant rate for 150 years. Rooney et al. found
that soil carbon stocks post-mining are between 50 to 146 metric tons of carbon per hectare—
one-third to one-thirtieth of the pre-mining peatland carbon stock (Rooney et al. 2012, p. 5). The
estimates of carbon stocks in soils reclaimed from peatland are reasonably consistent in the two
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studies: 50 to 146 metric tons carbon per hectare in Rooney et al. (2012), and 61 to 101 metric
tons carbon per hectare in Yeh et al. (2010).

Second, unlike mature forests, which Yeh et al. assume have achieved a steady-state of carbon
flux, peatlands continue to sequester carbon underground for much longer periods of time.
Rooney et al. and Yeh et al. estimate that peatland continues to sequester carbon over the long-
term at an annual rate of 0.17 to 0.24 metric tons of carbon per hectare (Rooney et al. 2012, p. 5;
Yeh et al. 2010, p. 8768). As peatlands are reclaimed into boreal forests, this impacts the long-
term sequestration potential of the land as well as increases short-term emissions from the
aboveground storage of peat, which can decay and release both CO, and CH, (Yeh et al. 2010,
pp. 8766-8767).

A full comparison between the studies is not possible, since Rooney et al. (2012) and Yeh et al.
(2010) examine different aspects of the carbon impacts of oil sands mining. Rooney et al (2012)
looks at per-hectare and total emissions loss associated with mining peatland only, and does not
explicitly separate out aboveground biomass.? Yeh et al. (2010) looks at average per-hectare
emissions from lands mined for oil sands, which they estimate to be 23% peatland and 77%
boreal forest. Thus, only peatland results for the two studies are comparable. Peatland soil carbon
loss values were within a similar range: 384 — 1,600 metric tons of carbon/year in Rooney et al.
(2012) and 778 — 1,067 metric tons of carbon/year in Yeh et al. (2010); the range in Rooney et al.
(2012) is larger because they estimated a wide range for the value of peatland soil carbon
storage, depending on peat depth, composition, and bulk density. Given this and the difference in
accounting for above and below ground carbon stocks in the two approaches, the results are
reasonably consistent with each other.

Yeh et al. found that the net contribution of land use change to life-cycle emissions from WCSB
oil sands development is relatively small, with the land use GHG emissions amounting to less
than 0.4 to 2.5 percent of WTW life-cycle GHG emissions from oil sands production
(considering both surface mining and in-situ production) over a 150-year modeling period.??* In
comparison, the authors estimate that land use change accounts for less than 0.4 percent of
emissions from conventional crude extraction in California (i.e., less than 0.4 gCO,e/MJ), and
0.1 to 4 percent of emissions from conventional oil extraction in Alberta (i.e., 0.1 to 3.4
gCO.e/MJ).

In absolute terms, Rooney et al. found that land use changes for approved oil sands development
could release 11.4 to 47.3 million metric tons of carbon (or 68 to 283 metric tons of carbon per
hectare) and reduce sequestration by 5,734 to 7,241 metric tons of carbon per year (or 34 to 43
kg of carbon per hectare), though the authors did not compare these releases and losses to life-
cycle GHG emissions associated with extraction, upgrading, transportation, refining, and

%2 Rooney et al. (2010, p. 4) estimates total initial peatland carbon storage and compares this to carbon storage in
post-mining soils; the extent to which aboveground biomass contributes to these estimates is not explicitly provided.
“ Yeh et al. compare GHG emissions per megajoule of crude refinery feedstock to full life cycle GHGs per
megajoule of refined gasoline. The authors acknowledge that these two terms are not exactly equivalent, but they are
evaluated as an approximate comparison. Further adjustments for efficiency losses at the refinery and allocation of
GHG emissions to other refined products would be necessary for a fully consistent comparison.

2 Yeh et al. also estimate that methane emission from tailings ponds could contribute an additional 0 to 7.91
gCO0,e/MJ of crude refinery feedstock. Together, land use change and tailings pond emissions could contribute up to
11% of overall life cycle emissions.
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combustion of refined products from oil sands-derived crudes. According to Jacobs (2012), the
GHG emissions from land disturbance estimated in Rooney et al. correspond to 0.5 to 3
gCO,/MJ of bitumen, and 0.003 gCO,e/MJ from loss of CO, sequestration (Jacobs 2012, p. 5-
55).

4.3 DATA QUALITY AND TRANSPARENCY

As discussed in the previous sections, study design factors and assumptions drive the WTW
GHG comparisons between oil sand-derived crudes relative to reference crudes. However, the
results ultimately hinge on a third key factor: data quality. The quality of the data in the LCAs
relates to a number of elements including precision, completeness, representativeness (i.e., time-
related, geographical, and technology coverage), consistency, reproducibility, data sources,
uncertainty, and documentation of missing data (ISO 14044:2006). The ability to assess data
quality is contingent on the level of transparency provided by the study authors.

The quality of the data and transparency in the presentation of the data elements, assumptions,
and data gaps varies considerably by study. Representativeness was a key area of concern in
some of the studies in that they lacked data on actual facility operations. NRDC (2010) notes that
studies used pre-project startup data (e.g., from applications for facilities that are not yet built or
operating). According to Pembina (2011), both Jacobs (2009) and TIAX (2009) did not
incorporate data from the two largest mining projects. TIAX uses data from six oil sands projects
that represent 34 percent of the 2009 total oil sands production capacity in Alberta; two of these
projects were not yet producing at the time of the report. Additionally, some studies base
individual life-stage emissions on few parameters (e.g., API gravity for refining) (NETL 2008,
2009; ICCT 2010).

Most studies do not provide complete transparency in their methodologies, assumptions, or data
sources. This is partially a function of the difficulty in accessing necessary data elements on or
from non-transparent international crude production operations. Data on oil sands fields are
typically less robust (and include a smaller data set) than those for reference crudes. This
impedes the ability to make meaningful results comparisons for oil sands-derived crudes and
reference crudes. ICCT (2010) acknowledges the lack of data/transparency for oil sands and in
general notes, Where data were missing, Energy-Redefined LLC made estimates based on expert
judgment and calculations and calibrated them with known data and available studies for
verification, (ICCT 2010, p. 12). Some studies used proprietary models (e.g., a crude production
model in Jacobs [2009] and an oil field model in ICCT [2010]), which keep various assumptions
and calculations hidden.

Few studies considered uncertainty, and none of them rigorously treat underlying uncertainties in
data inputs and models. Pembina (2006) selected point estimates for GHG emissions from
different industry sources to present life-cycle stages together—an approach that could risk
inconsistent characterization of the processes within the study. Other studies (e.g., IHS CERA
2010, 2011) calculated averages from a wide range of values and developed point estimates
without providing bounds on uncertainty. Such bounds are important because a high bound on a
reference crude can overlap with a low bound on an oil sands crude.
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4.4  ANALYSIS OF KEY FACTORS AND THEIR IMPACT ONWTW GHG
EMISSIONS RESULTS

This section analyses the effect that the various key factors described in Sections 4.1, Study
Design Factors, and 4.2, Input and Modeling Assumptions, have on the life-cycle GHG
emissions of WCSB oil sands crudes compared to reference crudes. To analyze the effects, the
key factors and life-cycle results from NETL (2008, 2009) are compared against the other
studies. Comparing the factors and results of one study against all other studies identifies the key
factors that differ the most, and the magnitude of the impact that they have on life-cycle GHG
emissions.

The NETL studies were selected as a basis for comparison against the other studies for several
reasons. They cover a range of the world crude oils consumed in the United States, including the
WCSB oil sands as well as the average crude consumed in the United States in 2005. The NETL
factors have informed other fuel-related policy issues, as they have been used for the baseline in
the USEPA Renewable Fuel Standard (RFS2).

4.4.1 Analysis of Study Design Factors

Table 4-11 summarizes key design factors across the studies identified through this assessment.
The first row of Table 4-11 qualitatively assesses the impact of including each factor in a WTW
analysis into an approximate high/medium/low arrangement based on results from across the
studies evaluated. The high impact factors were those found to result in greater than about
3 percent change in WTW emissions across the studies; medium impact indicates an
approximate 1 to 3 percent change in WTW emissions, and low impact indicates less than about
1 percent change in WTW emissions. The assignment to high, medium, or low categories is
based on ICF analysis and judgment.
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2§ | 5% |SE8 |52 |Ss2gcgg 2L 2558 F2 |28¢

NETL, 2008 2005 No NS Yes Yes No No No NS Yes NS
NETL, 2009 2005 No NS Yes Yes No No No NS NS NS
IEA, 2010 2005-2009 NS NS Yes NS NS NA No Yes NS NS
IHS CERA, 2010, ~2005-2030 V \Y/ No NS NS NA No \YJ NS \Y
2011
NRDC, 2010 2006-2010 NS’ NS’ P NS NS NA No NS NS NS
ICCT, 2010 2009 NS No P Yes No No No NS Yes NS
Jacobs, 2009 2000s Yes Yes Yes Yes No Yes No No Yes No
Jacobs, 2012 2000s Yes No® Yes Yes No Yes Local Yes Yes Yes
TIAX, 2009 2007-2009 P P Yes Yes No Yes No Yes Yes Yes
Charpentier, et al., 1999-2008 NS’ NS’ Vv NS Vv NA No NS NS NS
2009
Brandt, 2011 Vv Vv Vv NS’ Vv NS’ Vv Vv Vv Vv Vv
RAND, 2008 2000s NS NS NS Yes No No No Yes Yes Yes
Pembina Institute, 2000, 2004 NS NS NS P No No No NS P NS
2005
Pembina Institute, 2002-2005 NS NS No P No No No Yes Yes Yes
2006
McCann, 2001 2007 P NS Yes NS No NS No NS NS NS
GHGenius, 2010 Current Yes No Yes Yes No NS Local Yes Yes Yes
GREET, 2010 Current NS NS Yes Yes No NS No NS Yes NS
Rooney, et al., 2012 1990s, 2000s  NA NA NA NA NA NA Local No NA NA
Yeh, et al., 2010 2000s NA NA NA NA NA NA Local Yes NA NA

Notes: Yes = included in life-cycle boundary; No = not included; P = partially included; NS = not stated; NA = not applicable; V = varies by study addressed in meta-study.
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! High impact = greater than about 3 percent change in WTW emissions. Medium impact = approximately 1 to 3 percent change in WTW emissions. Low impact = less than about
1 percent change in WTW emissions.

2Yes indicates that GHG results for products such as gasoline, diesel, and jet fuel do include petroleum coke production and combustion. No indicates that GHG emissions from
petroleum coke production and combustion were not included in the system boundary for gasoline, diesel, or jet fuel. The effect of including petroleum coke depends on how much
is assumed to be stored at oil sands facilities versus sold or combusted, and whether a credit is included for coke that offsets coal combustion.

% Yes indicates that the study applied a credit for electricity exported from cogeneration facilities at oil sands operations that offsets electricity produced by other power generation
facilities. No” indicates a credit was not applied. Including a credit for oil sands will reduce the GHG emissions from oil sands crudes relative to reference crudes.

* Indicates whether studies included GHG emissions from the production of fuels that are purchased and combusted on-site for process heat and electricity (e.g., natural gas).

® Indicates whether refinery emissions account for the fuel properties of SCO relative to reference crudes. Since SCO is upgraded before refining, it requires less energy and GHG
emissions to refine into gasoline, diesel, and jet fuel products.

® Indicates whether the study included GHG emissions from the construction and decommissioning of capital equipment such as buildings, equipment, pipelines, rolling stock.

" Not discussed in the meta-study; may vary by individual studies analyzed.

8 Jacobs (2012) did not apply a credit for export of excess electricity generated at SAGD or upgrading facilities. In calculating the carbon intensity of production from SAGD
processes using reports to the Alberta Energy Conservation Board for facilities that export electricity, the study calculated the natural gas amount that would be used to produce the
excess electricity and subtracted this from total natural gas consumption (Jacobs 2012, p. 5-36).
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In general, the studies reviewed are consistent with one another in how they treat some factors.
For example, the studies’ life-cycle boundaries generally exclude emissions associated with land
use changes and capital equipment. As discussed at length in Sections 4.1 and 4.2, Study Design
Factors and Input and Modeling Assumptions, the studies vary widely, however, in their
treatment of other factors such as their treatment of petroleum coke and exports of cogenerated
electricity.

The first two categories in Table 4-11 (i.e., petroleum coke combustion and cogeneration credit)
relate to how the studies treat allocation and co-product design factors. The remaining categories
compare the completeness of the LCA boundaries of the studies. The data reference years
column indicates the time period over which the results of each study are representative. With
respect to the first two categories dealing with allocation and co-product design factors:

e The petroleum coke combustion column indicates whether GHG emissions for premium fuel
refined products include the emissions from producing and combusting petroleum coke.
Treatment of petroleum coke can have a large impact on WTW GHG emissions. For
example, IHS CERA (2010) estimated that the inclusion of petroleum coke combustion
would increase the combustion emissions from a barrel of refined fuel products by
48 kgCO.e, or roughly an 8 to 10 percent increase in WTW GHG emissions, depending on
the crude type. NETL allocated the emissions from the production and combustion of co-
product petroleum coke outside the LCA system boundary (NETL 2008). Across the other
studies, a wide variation of approaches account for petroleum coke (see Section 4.2.3.1,
Petroleum Coke Treatment, for details).

e The cogeneration credit column shows whether the studies include an electricity
cogeneration GHG credit for excess capacity of electricity generation that can be exported
for use elsewhere on the electricity grid. As described in Section 4.2.1.4, Electricity
Cogeneration and Export, applying a GHG credit for avoided grid-based electricity reduces
the WTW GHG emissions for oil sands crudes relative to the range of reference crudes. It is
unclear whether NETL assigned electricity cogeneration GHG credit in its study. Jacobs
(2009) indicated that including an electricity cogeneration GHG credit for displaced grid-
based electricity has the potential to reduce the WTW GHG emissions for oil sands crudes to
within the range of reference crudes (Jacobs 2009, p. 1-13). This translates into roughly a
5to 10 percent reduction in WTW GHG emissions assuming displacement of the local
Alberta electricity grid mix, which is mostly coal-based electricity (Jacobs 2009).%

The remaining categories indicate whether several secondary carbon flows are included within
the LCA boundaries of the studies (see Figure 2-1 for reference):

e NETL and most other studies include the GHG emissions associated with upstream
production of purchased fuels and electricity that is imported to provide process heat and to
power machinery throughout crude production. The upstream GHG emissions for natural gas
fuel and electricity production used in the production of oil sands are significant. Jacobs
(2009, 2012) includes GHG emissions associated with the natural gas and electricity
upstream fuel cycle which accounts for roughly 4 to 5 percent of the total WTW GHG

% The latest Jacobs study (2012) does not apply a cogeneration credit for electricity exports from SAGD and oil
sands upgrading facilities (Jacobs 2012, p. 4-18).
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emissions for average WCSB oil sands. IHS CERA (2010) indicates that although their study
excludes upstream fuel and electricity GHG emissions, the inclusion of the upstream GHG
emissions would add 3 percent to WTW emissions on a per-barrel-of-refined-products basis.

Emissions associated with flaring and venting are a high impact source of GHG emissions
included in the NETL study. The TIAX 2009 study indicates that including venting and
flaring emissions associated with oil sands production (particularly for mining extraction
techniques) contributes up to 4 percent of total WTW GHG emissions. Flaring and venting
emissions are included in several other studies; however, a few studies reviewed did not
explicitly state whether they were included.

Only a few studies modeled the effect that upgrading SCO has on downstream GHG
emissions at the refinery. Jacobs (2009) and TIAX (2009) include this effect and determine
that the GHG impact of upgrading bitumen into SCO will reduce the emissions at the
refinery. Compared to refining bitumen directly, refining SCO (which already has been
upgraded) would reduce WTW GHG emissions by between 1 and 2 percent.”®

None of the studies included the GHG impacts associated with capital equipment and
construction of facilities, machinery, and infrastructure needed to produce oil sands.
According to Bergerson and Keith, the relative percentage increase to WTW GHG emissions
from incorporating capital equipment is between 9 and 11 percent (Bergerson and Keith
2006). Charpentier et al. discuss the need to more fully investigate and include these
potentially significant supply chain infrastructure GHG emissions in future oil sands life-
cycle studies (Charpentier et al. 2009, p. 10).

During oil sands production, local and indirect land use change emissions associated with
changes in biological carbon stocks from the removal of vegetation, trees, and soil during oil
sands mining operations may be significant. Except Jacobs (2012) and GHGenius, none of
the other life-cycle studies reviewed included land use change GHG emissions in the WTW
life-cycle assessment. Studies describing the potential GHG emissions impacts of including
land use change emissions estimate potential increases in WTW GHG emissions for oil sands
range from less than 1 to 3 percent (Yeh et al. 2010). To the extent that land is reclaimed
after oil sands operations are completed, this lost carbon would be returned over a long time
period and may stabilize at lower levels than pre-mining conditions. Rooney et al. found that,
under current mining reclamation plans, carbon-rich peatlands disturbed by oil sands mining
operations will be largely reclaimed to upland forests or marshes and riparian shrublands.
Soil carbon stocks post-mining are between 50 to 146 metric tons of carbon per hectare—
one-third to one-thirtieth of the pre-mining peatland carbon stock, depending on the original
peat depth, composition, and bulk density (Rooney et al. 2012, p. 5).

% Due to the complexity of refining processes, it is difficult to estimate the magnitude of this effect. Comparing
refining emissions from TIAX (2009) and Jacobs (2009)—which accounted for the fact that upgraded SCO will
require less energy to refine into premium products—to refining emissions from GHGenius and NETL—which did
not account for this affect—showed a 1 to 2 percent reduction in WTW GHG emissions, on average, across the
studies. Comparing individual studies, the minimum change was 0.4 percent and the maximum was 4.1 percent.
These changes may not be entirely attributable to accounting for upgraded SCO at the refinery, but they represent a
rough, upper-bound estimate. Refining values for TIAX, Jacobs, GHGenius, and GREET were taken from Brandt
(Brandt 2011, Table 8, p. 45).
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e Methane emissions from fugitive leaks, oil sands mining operations, and tailings ponds are
not included across all studies. Jacobs (2012), TIAX (2009), Pembina (2006), and GHGenius
include the impacts of both sources. Fugitive emissions from leaks throughout the oil sands
production process can potentially contribute up to 1 percent of WTW GHG emissions
according to emissions estimates from Environment Canada’s National Inventory Report
(Environment Canada 2010). Emissions from oil sands mining and tailings ponds potentially
have a larger impact on WTW GHG emissions, contributing 0 to 9 percent of total WTW
GHG emissions (Yeh et al. 2010). IHS CERA excludes emissions from methane released
from tailings ponds but recognizes there is considerable uncertainty and variance in
quantifying these emissions (IHS CERA 2010, p. 15).

e Methane emissions from the mine face of oil sands mining operations are in the low-impact
category. Only the Jacobs (2012), Pembina (2006), RAND (2008), and GHGenius sources
recognize and include this emissions source, although many studies did not explicitly state
whether these emissions were included or not considered. Methane emissions from the mine
face are estimated to contribute less than 1 percent of total WTW GHG emissions (Pembina
2006, p. 11).

4.4.2 Analysis of Input and Modeling Assumptions

This section assesses several key input assumptions that influence the life-cycle GHG results
provided by NETL (2008, 2009). Figure 4-5 summarizes GHG emissions for each of the
reference crudes and average WCSB oil sands crude across the different life-cycle stages as
quantified in the NETL studies.

NETL provides a single WCSB oil sands (i.e., Canadian Oil Sands) estimate that represents a
weighted average of 43 percent crude bitumen from in situ production and 57 percent SCO from
mining (NETL 2009). The NETL study did not account for the fact that condensate is blended
with crude bitumen to form dilbit, which is transported via pipeline to U.S. refineries. Since
condensate has a lower GHG intensity than crude bitumen, per-barrel GHG emissions from dilbit
are less than per-barrel emissions from crude bitumen. Note that in the NETL studies the
upgrading stage for WCSB oil sands is included in the crude oil production stage. The GHG
emissions from the crude oil production stage for WCSB oil sands are more than double the
GHG emissions compared to the range of crude oil production for the reference crudes.

Figure 4-5 also shows that the transport stages (both the crude oil transport upstream and the
finished fuel transport downstream) collectively account for a small minority (2 to 4 percent) of
the total WTW GHG emissions across all reference crudes and WCSB oil sands. Finally, the fuel
combustion stage (i.e., TTW) component of the WTW fuel life-cycle GHG emissions for all
reference crudes and oil sands are identical and account for the majority (70 to 80 percent) of the
total WTW GHG emissions.
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Source: All values from NETL 2009.
Note: GHG emissions are presented in grams CO, equivalent per megajoule of gasoline on a lower heating value (LHV) basis.

* Includes upgrading for WCSB oil sands.

Figure 4-5 WTW GHG emissions across the fuel life-cycle for WCSB oil sands average
crude (i.e., Canadian Oil Sands) and reference crudes

Table 4-12 summarizes the life-cycle GHG emissions for gasoline produced from oil sands-
derived crude relative to other reference crudes consumed in the United States (NETL 2009).

Table 4-12 GHG Emissions for Producing Gasoline from Different Crude Sources
from NETL 2009 and Estimates of the Impact of Key Assumptions on the
Differential between Oil Sands and U.S. Average Crude

Life-Cycle GHG Emissions (gCO,e/MJ LHV gasoline)® Findings on Key Assumptions
Stage Influencing Results
2005 U.S. Canadian Venezuela Mexico Saudi Description Estimated
Average  Oil Sands Arabia Ref Crude
WTW
Impact®
Crude Qil 6.9 20.4° 4.5 7.0 25 Oil sands estimate NA
Extraction assumes a weighted
Upgrading NA IE NA NA NA average of 43% crude

bitumen not accounting
for blending with diluent
to form dilbit) from CSS
in situ production and
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Life-Cycle GHG Emissions (gCO,e/MJ LHV gasoline)® Findings on Key Assumptions
Stage Influencing Results
2005 U.S. Canadian Venezuela Mexico Saudi Description Estimated
Average  Oil Sands Arabia Ref Crude
WTW
Impact®

57% SCO from mining,
based on data from 2005

and 2006
Crude Qil 14 0.9 1.2 1.1 2.8 Relative distances vary by Low
Transport study increase or
decrease
Refining 9.3 11.5° 11.0 12.9 10.4 Did not evaluate impact Medium

of upgrading SCO prior decrease
to refinery; only affects
oil sands crudes.

Finished Fuel 1.0 0.9 0.9 0.9 0.9 Transportation excluded Low
Transport co-product distribution increase
Total WTT 18.6 33.7 17.6 22.0 16.7

Fuel 72.6 72.6 72.6 72.6 72.6

Combustion

Total WTW 91.2 106.3 90.2 94.6 89.3  All crudes other than High

Canadian oil sands when  increase
petroleum coke is

accounted in U.S. Gulf

Coast refineries

Difference 0% 17% -1% 4% -2%
from 2005
U.S. Average

Notes: CSS = carbon capture and storage, gCO,e/MJ = grams carbon dioxide equivalent per megajoule, GHG = greenhouse gas,
IE = Included elsewhere; NA = Not applicable; LHV = Lower heating value; SCO = synthetic crude oil, WTT = Well-to-tank;
WTW = Well-to-wheels.

®NETL 2009 values converted from kgCO,e/MMBtu using conversion factors of 1,055 MJ/MMBtu and 1000 g/kg.

PEstimated impact on the WTW GHG emissions for reference crudes, except where noted (i.e., refining assumption affects oil
sands crudes), as result of addressing the key assumptions/ missing emission sources. High = greater than approximately
3 percentage points change, Medium = approximately 1 to 3 percentage points change, and Low = less than approximately
1 percentage point change in WTW emissions.

¢ Included within extraction and processing emissions.

d Calculated by subtracting other process numbers from WTT total; report missing this data point.

¢ The effect that including petroleum coke manufacture, transportation, and combustion has on WTW results depends on
assumptions about the replacement of petroleum coke supply from Gulf Coast refineries in its market by coal or fuel oil.

The results from the NETL study are subject to several input assumptions that influence the
analysis results. These assumptions, and their estimated scale of impact on the WTW results, are
presented below and are summarized in the last two columns of Table 4-12.

e First, NETL (2009) developed its weighted-average GHG emission estimate for oil sands
extraction (including upgrading) from data on mining and CCS in situ operations in 2005 and
2006. The estimate that the NETL study used for mining oil sands was based on a 2005
industry report that estimates higher values than more recent estimates of surface mining
GHG emissions (TIAX 2009; Jacobs 2009, 2012). The in situ GHG estimate is based on a
CSS operation which, while CSS operations tend to be more GHG intensive than SAGD
processes, is generally in the range of in situ estimates in other studies (e.g., TIAX 2009,
Jacobs 2009). The NETL study, however, did not account for the fact that natural gas
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condensate is blended with crude bitumen to form dilbit, which is transported via pipeline to
the United States. Since condensate has a lower GHG intensity than crude bitumen, per-
barrel GHG emissions from dilbit are less than per-barrel emissions from crude bitumen.

Second, NETL allocated refinery emissions from co-products other than gasoline, diesel, and
jet fuel to the co-products themselves, including petroleum coke and only considered
combustion emissions from gasoline, diesel, and kerosene-type jet fuel (NETL 2009, p. 72).
This approach removes the GHG emissions associated with producing and combusting co-
products from the study’s life-cycle boundary. This was consistent with NETL’s goal of
estimating the contribution of crude oil sources to the 2005 baseline GHG emissions profile
for three transportation fuels (gasoline, diesel, and kerosene-type jet fuel). As discussed in
Section 4.2.3.1, Petroleum Coke Treatment, including the GHG emissions from the
production and combustion of petroleum coke significantly increases WTW GHG emissions
for crudes where the petroleum coke is combusted. If petroleum coke produced from
refineries is assumed to supplement coal combustion, however, the net emissions from coke
combustion will be much smaller. As a result, the effect of including petroleum coke
combustion depends on study assumptions about the end use of petroleum coke at both the
refinery and upgrader, and whether the elimination of petroleum coke manufacture when
SCO is refined is offset by the crude oil displaced by WCSB crude or by additional coal
production. The energy demand in the market supplied by petroleum coke does not change.

Third, the NETL study used linear relationships to relate GHG emissions from refining
operations to specific crudes based on API gravity and sulfur content. The study notes that
these relationships do not account for the fact that bitumen blends and SCO in particular will
produce different fractions of residuum and light ends than full-range crudes. Accounting for
this effect in the refinery will change the differences between WTW GHG emissions from
WCSB oil sands-derived premium fuels.

Fourth, as noted in Table 4-12 and described in Section 4.4.1, Analysis of Study Design
Factors, the NETL study did not fully evaluate the impact of pre-refining SCO at the
upgrader prior to the refining stage and is potentially overstating the emissions associated
with refining oil sands. Upgraded bitumen in the form of SCO would require less refining
and GHG emissions would decrease by roughly 1 to 2 percentage points relative to other
reference crudes.

Finally, since the transport stages of the fuel life cycle (both upstream crude oil transport and
downstream finished fuel transport) account for minor portions (1 to 3 percent and 1 percent,
respectively) of the overall WTW GHG emissions across the reference crudes and oil sands,
the impact of transportation distance assumptions on total WTW GHG emissions are small.
For example, in the finished fuel transport stage, emissions associated with crude co-product
distribution are excluded and would increase relative transport GHG emissions by
approximately 0.2 to 0.3 percentage points if included.?” Note also in the NETL comparisons

27 All crude oils with exception of SCO have a vacuum residuum content, which is processed in the Gulf Coast
refineries to G+D (gasoline plus diesel) and petroleum coke. Nearly all U.S. petroleum coke manufactured in
southeast Texas is exported to China, India, and other foreign locations. ICF evaluated the effect of including
petroleum coke transport to Asia, assuming that the voyage is roughly equivalent to ocean transport of crude oil
from Saudi Arabia to the Gulf of Mexico, and adjusting transport GHG emissions by the fraction of crude that is
converted to petroleum coke.
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in Figure 4-5 that Mexican Maya and Venezuelan crude transport are shown to be equal, at
about half the value of Saudi Arabia crudes. However, the transport distance of Mexican
crude to Southeast Texas is less than half that of Venezuelan crude, and 7 percent of the
distance of Saudi crudes. This differential would be compounded on a GHG emissions per
barrel of premium fuel product basis as Mexican and Venezuelan heavy crudes produce less
premium fuel per barrel transported than Saudi crudes.

4.4.3 Summary Comparison of Life-Cycle GHG Emission Results

Figure 4-6 and Figure 4-7 compare, respectively, the WTW and WTT GHG emissions of
gasoline produced from WCSB oil sands crudes relative to four reference crudes based on data
from the studies included in this assessment. These figures were developed from an extensive
review of the design and input assumptions of the life-cycle studies in the scope of this
assessment.

The results in Figure 4-6 and Figure 4-7 are plotted as the percentage change in WTW and WTT
GHG emissions from gasoline derived from WCSB oil sands relative to gasoline from the four
reference crudes. The large diamonds indicate the NETL results for gasoline produced from the
average mix of WCSB oil sands imported to the United States in 2005. The other symbols
illustrate the range of GHG emissions estimates across the studies for different oil sands
production methods and scenarios.

Apart from the NETL results in Figure 4-6 and Figure 4-7 (which are indicated by large
diamonds), each symbol corresponds to a specific method of producing WCSB oil sands crude
(e.g., producing SCO from mining, dilbit from SAGD). For SCO and synbit, the symbols also
indicate the treatment of petroleum coke produced at the upgrader. For example, the studies
assumed that petroleum coke is either: (i) used (i.e., combusted or gasified) for process energy or
hydrogen, (ii) stockpiled or buried, or (iii) sold as a co-product.
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Sources: Data from NETL 2009, Jacobs 2009, TIAX 2009.

Notes: The percent differentials are calculated using the oil sands results relative to the corresponding study’s reference crude.
Only NETL (2008, 2009) provided a value for the 2005 U.S. average reference crude. A positive percentage indicates the oil
sands” WTW is greater than the X-axis reference chart.

In this chart, all emissions are given per megajoule of reformulated gasoline with the exception of NETL 2009, which is given
per megajoule of conventional gasoline.

Venezuela Conventional is used as the NETL reference crude for Venezuela Bachaquero in this analysis. This is a medium
crude, not a heavy crude; thus, the NETL values are compared against a lighter Venezuelan reference crude than other studies.
*Dilbit fuels do not include emissions associated with recirculating diluents back to Alberta. TIAX (2009) did not consider
recirculation of diluent back to Alberta. Jacobs (2009) evaluated a scenario where diluent is recirculated to Alberta, which
increased WTW emissions by 7 gCO,/MJ (LHV), or 7 percent, for reformulated gasoline relative to the case where diluent is not
recirculated. This scenario has not been included in this figure because diluent will not be recirculated by the proposed Project.

CSS = cyclic steam stimulation, GHG greenhouse gas, MJ = megajoule, SAGD = steam-assisted gravity drainage, SCO =
synthetic crude oil, WTW = well-to-wheels.

Figure 4-6  Comparison of the percent differential for various WTW GHGs from
gasoline produced from WCSB oil sands relative to reference crudes
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Sources: Data from NETL 2009, Jacobs 2009, TIAX 2009.

Notes: The percent differentials are calculated using the oil sands results relative to the corresponding study’s reference crude.
Only NETL (2008, 2009) provided a value for the 2005 U.S. average reference crude. A positive percentage indicates the oil
sands” WTW is greater than the X-axis reference chart.

In this chart, all emissions are given per megajoule of reformulated gasoline with the exception of NETL 2009, which is given
per megajoule of conventional gasoline.

Venezuela Conventional is used as the NETL reference crude for Venezuela Bachaquero in this analysis. This is a medium
crude, not a heavy crude; thus, the NETL values are compared against a lighter Venezuelan reference crude than other studies.
*Dilbit fuels do not include emissions associated with recirculating diluents back to Alberta. TIAX (2009) did not consider
recirculation of diluent back to Alberta. Jacobs (2009) evaluated a scenario where diluent is recirculated to Alberta, which
increased WTW emissions by 7 gCO,/MJ (LHV), or 7 percent, for reformulated gasoline relative to the case where diluent is not
recirculated. This scenario has not been included in this figure because diluent will not be recirculated by the proposed Project.

CSS = cyclic steam stimulation, GHG greenhouse gas, MJ = megajoule, SAGD = steam-assisted gravity drainage, SCO =
synthetic crude oil, WTT = well-to-tank.

Figure 4-7  Comparison of the percent differential for various WTT GHGs from gasoline
produced from WCSB oil sands relative to reference crudes

Symbols that repeat in the comparison to each reference crude indicate that there are varying
differentials even for the same scenario based on different studies (e.g., SAGD, SCO (bury
coke)). The percentage differences across the oil sands are a result of (i) differences in
technologies and practices utilized to produce the oil sands-derived gasoline including in situ
SAGD, in situ CSS, or mining; (ii) differences in the pathway for refining the extracted bitumen
(i.e., whether the bitumen was upgraded to SCO, refined as dilbit, refined as synbit, or refined as
bitumen directly); and (iii) differences in individual life-cycle studies’ design factors and input
assumptions. These three factors drive a wide range in results for the overall WTW and WTT
comparisons shown in Figure 4-6 and Figure 4-7.
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Figure 4-6 and Figure 4-7 show that WCSB oil sands-derived gasoline WTW and WTT GHG
emissions differentials are larger than gasoline produced from the four reference crudes. Two
data points—SCO from mining where the coke is buried, and dilbit from SAGD—estimate that
life-cycle GHG emissions from WCSB oil sands are lower than the Venezuelan Bachaquero
reference crude assumed in the studies from which the data were drawn.

More specifically, as shown in Figure 4-6, the NETL results show that the WTW GHG
emissions from gasoline produced from WCSB oil sands crude are as much as 17 percent higher
than gasoline from the average mix of crudes consumed in the United States in 2005. Gasoline
from certain WCSB oil sands crude production schemes emits a maximum of 19, 13, and 16
percent more life-cycle GHG emissions than Middle Eastern Sour, Mexican Heavy (i.e.,
Mexican Maya), and Venezuelan Bachaquero crudes, respectively.

Figure 4-6 also illustrates that on a WTW basis, gasoline produced from SCO via in situ methods
of oil sands extraction (i.e., SAGD and CSS) in general has higher life-cycle GHG emissions
than mining extraction methods. This difference is primarily attributable to the energy
requirements of producing steam as part of the in situ extraction process.

Gasoline produced from dilbit generally has lower GHG emissions per barrel of crude delivered
to the refinery than mining and in situ methods. This is a result of blending raw bitumen with a
diluent condensate for transport via pipeline. This analysis evaluates the refining of both bitumen
and diluent at the refinery, since diluent will not be recirculated by the proposed Project. GHG
emissions per barrel of crude from synbit are similar to mining and in situ SCO.

In Figure 4-7, the same trends are illustrated from the WTT perspective. The percentage increase
in WTT GHG emissions shown in Figure 4-7 compared to gasoline produced from reference
crudes is much larger than the percentages found in the WTW perspective used in Figure 4-6.
This is because the majority of WTW emissions occurs during the combustion stage (i.e.,
between 70 to 80 percent) and is generally identical irrespective of the feedstock (i.e., reference
crude or oil sands) as shown in Figure 4-5 above. Therefore, the WTT perspective dramatically
increases the GHG emissions differential between different crudes because the percentage
differences are calculated using the same numerator as in the WTW calculations, but with a
much smaller denominator.

The GHG emissions across different oil sands extraction, processing, and transportation methods
vary by roughly 25 percent on a WTW basis. Life-cycle GHG emissions of fuels produced from
oil sands crudes are higher than fuels produced from lighter crude oils, such as Middle Eastern
Sour crudes and the 2005 U.S. average mix. Compared to heavier crudes from Mexico and
Venezuela crudes, WTW emissions from oil sands crudes range from a maximum 37 percent
increase for SAGD SCO involving burning the coke at the upgrader to a 2 percent decrease for
mining SCO and burying or selling the coke.

Estimates from recent life-cycle studies are within these ranges: a recent study by IHS CERA,
found that transportation fuels produced from oil sands result in average WTW GHG emissions
that are 14 percent higher than the average crude refined in the United States (results range from
5 to 23 percent higher) (IHS CERA 2012). In addition, Jacobs found that WTW GHG intensities
of transportation fuels produced from oil sands are within 7% to 12% of the upper range of the
WTW intensity of conventional crudes (Jacobs 2012).
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5.0 PETROLEUM COKE CHARACTERISTICS, GHG EMISSIONS,
AND MARKET EFFECTS

The Final EIS, released in August 2011, found that the treatment of petroleum coke in life-cycle
studies was an important factor that influences the life-cycle GHG emission results. It is
important when comparing oil sands and the reference crudes that the full life cycle be evaluated,
not just the upstream or refining stage. The issue of petroleum coke is not a standalone issue for
oil sands crudes, it is also a life-cycle consideration for the heavy conventional crudes. If the
GHG emissions from producing and combusting petroleum coke and other co-products are
included within life-cycle boundaries for one type of crude, it must be done for the other crudes
for an even comparison.

Producing a barrel of premium fuels (i.e., gasoline, diesel, and kerosene/jet fuel) from bitumen
produces roughly the same amount of petroleum coke as a barrel of premium fuels refined from
heavy crudes, such as Venezuelan Bachaquero or Mexican Maya. The actual net GHG emissions
from petroleum coke, however, depend on the final end use of the petroleum coke (i.e., whether
it is stockpiled or combusted) and how its end use affects demand for other fuels such as coal.
Since a portion of the petroleum coke produced from upgrading WCSB oil sands bitumen is
currently stockpiled and not combusted, whereas the petroleum coke produced from refining
reference crudes at Gulf Coast refineries is combusted, GHG emissions from petroleum coke
produced from WCSB oil sands crudes are slightly lower than petroleum coke GHG emissions
from other heavy reference crudes.

Recent reports published since the Final EIS (Oil Change International 2013; Gordon 2012) have
also recognized petroleum coke as an important source of GHG emissions in the crude oil life
cycle. To better understand the importance of petroleum coke in the life cycle of both oil sands-
derived and reference crudes, this section describes:

e The characteristics of petroleum coke relative to coal, for which it serves as a substitute in
the electric power sector;

e The effect of including petroleum coke production and combustion in life-cycle GHG
emission estimates of oil sands and other reference crudes; and,

e A discussion of market effects related to changes in of petroleum coke production, how these
effects have been captured in existing LCA studies, likely markets for petroleum coke, and
potential effects on the demand for other fuels.

Physical characteristics of petroleum coke are provided in Table 5-1, including heating value (on
a higher heating value basis), carbon content, and CO, emissions per unit energy. For
comparison, these characteristics are also provided for bituminous, sub-bituminous, lignite and
anthracite types of coal. The change in CO,-intensity for these coals is provided relative to
petroleum coke on an energy basis. Table 5-1 shows that bituminous, sub-bituminous, and lignite
coal are between about 4 and 9 percent less CO,-intensive than petroleum coke on an energy
basis, while anthracite coal is approximately 2 percent more CO,-intensive.
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Table 5-1 Petroleum coke and coal heating values, carbon contents, and CO,

emissions per unit energy from EPA (2012)

Characteristic  Units Petroleum  Bituminous Sub-bituminous Lignite Anthracite

coke coal coal coal coal

Heating value*  e.g., million Btu 30.12° 23.89° 17.14° 12.87°¢ 22.57°¢
/ short ton

Carbon e.g., % carbon, 92% 67% 50% 38% 70%

content* by weight

CO, emissions  kgCO, / million 102.10° 93.27" 97.17" 97.67" 103.67"

per unit energy  Btu
e.g., grams CO, / 96.77 88.40 92.10 92.57 98.26
MJ

Change in % change -- -9% -5% -4% 2%

emissions-

intensity

relative to

petroleum coke

Notes: Data in table reflects national characteristics provided by EPA (2012) U.S. Inventory of Greenhouse Gas Emissions:
1990-2010. Original sources cited in EPA (2012) are provided below.

a On a higher heating value basis.

b EIA (2010). Annual Energy Review 2009. U.S. Energy Information Administration.

¢ EIA (1993). State Energy Report 1992. U.S. Energy Information Administration.

¢ Calculated from heating value and CO, emissions per unit energy.

e Based on data sourced from EIA (1994), EIA(2009), EPA (2009) and EPA (2010b).

f Calculated from USGS (1998) and PSU (2010); data presented in EPA (2010c).

CO, = carbon dioxide, kg = kilogram, MJ = megajoule.

Recent reports (Oil Change International 2013; Gordon 2012) have critiqued existing LCA
studies for allocating GHG emissions from producing and combusting petroleum coke outside
the study boundaries, or for assuming that petroleum coke combustion substitutes or offsets the
combustion of coal. Defined pathways for individual products are the cornerstone of LCA, and
must be appropriate to the goal and scope of the study. For example, NETL excluded GHG
emissions from petroleum coke production and combustion because they are outside the
boundary of premium fuel products (i.e., gasoline, diesel, and kerosene/jet fuel) (NETL 2008,
2009). This approach is consistent with the study’s goal of estimating the contribution of crude
oil sources to the 2005 baseline emissions profile for premium fuels.

Other life-cycle studies do not exclude the GHG emissions from the production and combustion
of petroleum coke and other co-products that leave the system boundary. Instead, these studies
typically apply a substitution credit for the fuels that are offset in other markets by the use of
petroleum coke and other co-products. To calculate the credit, studies generally assume one-to-
one substitution on an energy basis (i.e., one Btu of coal is offset by one Btu of petroleum coke).
Although some studies have assumed that the net GHG emissions from offsetting coal for coke
are negligible, other studies have accounted for the fact that petroleum coke has a higher CO,
intensity on an energy basis when compared to bituminous and sub-bituminous coal. For
example, Jacobs (2009) found this net difference to be approximately 8 gCO,/MJ (plus a small,
unspecified adjustment to account for transportation of coke versus coal) (p. 8-3); the most
recent Jacobs report (Jacobs 2012, p. 9-12) assumed that offsetting coal combustion with
petroleum coke results in a small incremental net increase of approximately 2 gCO,/MJ.
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Since the treatment of petroleum coke and other co-products has a large effect on WTW GHG
emissions, it is important to ensure that consistent system boundaries are applied when
comparing GHG emissions from WCSB oil sands crudes to other reference crudes. For example,
the GHG emissions from oil sands extraction and upgrading have been estimated as 3.2 to 4.5
times higher than conventional oil production (Oil Change International 2013; Huot 2011), but
this comparison does not describe entirely equivalent crude oil types. The upstream LCA stage
for oil sands includes the process of upgrading, which removes the heavy coke bottom of the
crude barrel. For conventional crudes, the extraction stage does not contain the equivalent
process of upgrading or coking; instead, for conventional crudes the coking process occurs
within the refining stage.

Since the boundaries across different LCA studies differ depending on the goal and scope of a
particular study, the change in WTW emissions from oil sands crudes relative to other reference
crudes are compared on an internally-consistent basis (i.e., by comparing the relative change
within studies, not across different studies) in Figures 4-6, 4-7, and 6-1, and in Section 6.

Virtually all crude oils, light, medium, and heavy, including bitumen, contain a fraction of the
raw oil out of the ground that does not boil even under full vacuum conditions. This fraction,
called vacuum residuum will thermally destruct into lower molecular weight hydrocarbon
compounds and elemental carbon when heated above about 800°F. This fraction is commonly
used for three products: asphalt, residual fuel oil (called No. 6 fuel oil or bunker fuel) and
petroleum coke production. The coking process takes advantage of the thermal destruction nature
of vacuum residuum by heating the oil above the thermal destruction temperature and quickly
discharging the hot oil into a drum where the hydrocarbons exit the top as vapors and the
elemental carbon settles to the bottom as petroleum coke.

Canadian oil sands bitumen contains about 40 percent vacuum residuum fraction. When this
bitumen is blended with 30 percent diluent, creating what is referred to as dilbit, the dilbit
contains about 30 percent vacuum residuum fraction. Venezuelan Bachaquero crude contains
about 40 percent vacuum residuum, and Arab Light crude contains about 20 percent vacuum
residuum. So the vacuum residuum of Canadian oil sands bitumen is within the range of crude
oils commonly refined in the Gulf Coast which is the proposed destination of Canadian oil sands
crudes.

Domestic petroleum coke consumption in the United States is unlikely to significantly increase,
so petroleum coke exports are likely to continue, with China remaining a large importer of U.S.
petroleum coke to meet its domestic energy demands. Since the U.S. EPA specified sulfur limits
on No. 6 fuel oil (which are very hard and expensive to achieve in anything but low sulfur crude
oils), the U.S. electrical power industry largely abandoned use of No. 6 fuel oil for electricity
generation. This limitation of sulfur in fuel oil did not solve the acid rain air pollution problem in
the Northeastern United States, so the U.S. EPA specified SOx emissions controls on coal-fired
power plants. Flue gas stack scrubbers remove the SOx, and hence, the acid rain problem is
largely resolved today. Nevertheless, No. 6 fuel oil has not re-entered the power generation
market because refineries have installed coking units to convert No. 6 fuel oil into petroleum
coke.

While coke can be used as a supplement to coal in electrical power plants, with declining
reliance on coal and long term contracts with coal suppliers, petroleum coke has not significantly
penetrated the U.S. power plant industry. For example, in 2011, petroleum coke consumption
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was equivalent to 0.5 percent of coal consumption for electricity generation across all sectors
(EIA 2012a). Most of the Gulf Coast coke is exported to markets in China, Japan, and Mexico,
which accounted for 35 percent of all exports in 2011 (EIA 2012b). China was the single largest
importer of U.S. petroleum coke, accounting for approximately 14 percent of U.S. exports (EIA
2012b).

The sulfur content of petroleum coke in the United States is a consideration for coal-fired power
plants as they must control SOx emissions with flue gas scrubbers. Consideration is also given to
the sulfur content of No. 6 fuel oil, but the power industry is converting to plentiful and
inexpensive natural gas, and the coking assets are in place to process virtually all vacuum
residuum that is not destined to the asphalt market.

The proposed Project will transport an approximate 50/50 mix of SCO and dilbit. Petroleum
coke from the bitumen upgraded into SCO is produced at Canadian upgraders. A significant
portion of this petroleum coke—approximately 50 to 75 percent (ERCB 2010; Oil Change
International 2013, citing Alberta ERCB)—is currently stockpiled because it faces the same
barriers to penetrate the Canadian coal-fired power plant market as does petroleum coke in the
United States; it cannot be economically transported by rail for export to overseas markets.

The dilbit half of the proposed Project’s throughput would be transported to Gulf Coast refineries
where it would produce approximately the same quantities of petroleum coke as other heavy
reference crudes such as Venezuelan Bachaquero and Mexican Maya. So of the proposed
Project’s total WCSB oil sands throughput, slightly more than half the petroleum coke is
produced in Canada, where approximately 50 to 75 percent of it is currently stockpiled and the
rest substituted for other fuels in the production and upgrader process. The rest of the petroleum
coke (all that is produced from the dilbit fraction and none in the SCO) is produced at Gulf Coast
refineries where it is used as a fuel in domestic or overseas markets.

Petroleum refineries attempt to maximize the use of all assets. So Gulf Coast refineries will
choose blends of Canadian oil sands crudes (dilbit, SCO, synbit) with other domestic and
imported crudes to fill out the refinery assets including the coker units. Hence, approximately the
same quantity of petroleum coke would be produced from a mix of crudes that backs out
imported crude oils such as Mexican Maya, Venezuelan Bachequero, and Saudi Arabian Light
crudes. The coke produced from Canadian oil sands crudes would be marketed the same as
current coke: most of it would be exported, with China being a large importer of U.S. petroleum
coke.

The petroleum coke-associated GHG emissions from oil sands should fundamentally be similar
to some heavy reference crudes given the following:

e Accounting for the non-combustion for perhaps half the upgrader petroleum coke
manufacture;

e The combustion of coke manufactured from reference crude oils (including transportation to
the China market);

e The lower refining emissions of SCO (because all the residuum processing was done at the
upgrader); and

e The likely transportation of displaced reference crudes to alternative markets (e.g. Mexican
Maya transported 10,000 miles to China rather than 700 miles to the Gulf Coast).
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The oil sands petroleum coke-associated GHG emissions will likely be higher than the U.S.
average barrel especially with rapidly expanding shale oil production in North America.

While certain LCA studies developed detailed data models of oil sands production, processing,
transport and refining processes, including petroleum coke, they do not have access to the
detailed data of the processes used to produce other reference crudes. For example, all
conventional crudes, such as Saudi Arab Light and most of U.S. production prior to the shale oil
boom are in various stages of declining production, requiring enhanced production techniques
with larger energy intensities per barrel of oil produced. As a result, the conventional crude
production carbon intensity can be expected to trend upward, whereas the WCSB oil sands
carbon intensity can be expected to be relatively flat since the deposits are shallow, they can be
extracted using mining or near-surface in situ methods, and new production methods could
potentially reduce the energy intensity. Even Saudi Arab Light crude from the giant Ghawar field
in Saudi Arabia, which is produced with a 10-million barrel per day water flood pumped from
the Arabian Gulf, is rapidly increasing in water cut, such that in 10 years it is possible that oil
sands will be less energy intensive, well to wheels, than Saudi Arab Light delivered to the same
Gulf Coast destination. A large share of Gulf Coast petroleum coke is shipped to China because:

e It is less expensive, including the shipping, than China’s coal; and

e China is struggling to keep pace with its rapidly growing economy with equally rapid coal
production growth.

Coal accounted for nearly half the increase in global energy use over the past decade, and China
was responsible for nearly half of global coal use in 2009 (IEA 2011). China, as well as India,
are expected to lead in energy consumption growth in non-OECD?® Asian regions, which is
projected to rise by 91 percent from 2010 to 2035 (EIA 2012c).

At the same time, Mexico, Venezuela, and other large petroleum producers depend heavily on
their crude oil exports to support their national economies. Just as Section 1.4, Market Analysis,
found it unlikely that the proposed Project construction would have a substantial impact on the
rate of oil sands development, these other petroleum producers are unlikely to forego crude oil
sales if the U.S. substitutes Canadian oil sands crudes for Mexican and Venezuelan crudes. They
can be expected to sell their crudes for whatever price the market will bear, and that would likely
be to China. Similarly, all the production and transportation assets are in place for Saudi Arabia
to supply the crude oil displaced from the U.S. market to any country in the world who will buy
it.

Expanding electrical power generation in China is easier and more cost-effective with No. 6 fuel
oil than coal. Both No. 6 fuel oil and coal have high sulfur contents, and China has significant air
pollution problems primarily from coal power plants. So when China chooses to invest in a
solution to air pollution, installing power plant flue gas scrubbers is a leading option. That will
make No. 6 fuel oil equally suitable for power generation, but more economical in new power
plants than coal. Therefore, it is more likely that worldwide crude oils displaced from the Gulf
Coast refineries with Canadian oil sands crudes, will find their way to China, along with roughly
the same amount of petroleum coke from the Gulf Coast, both displacing coal production in
China.

%8 Organization for Economic Cooperation and Development.
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Supplementing the worldwide crude oil market, Canadian oil sands crude would more likely
substitute for expanded coal production in China rather than expand the use of solid carbon fuels
(coal and coke) used in power generation in North America or China. With the discovery of
economic production of light, sweet crude oils from hydraulic fracturing shale, the combination
of expanded light U.S. crude and heavy Canadian oil sands production will likely not alter
petroleum refining assets in the Gulf Coast with regard to coking capacity. Refineries designed
to run primarily heavy crudes may have to add facilities to pre-distill light ends from light shale
oil crudes, but the remaining secondary units of the refineries (vacuum distillation unit, gas oil
cracking, coking, and hydrotreating distillate products) can be protected like any asset in place.
In fact, the U.S. petroleum refining industry is gradually shrinking with competition from
renewable energy (ethanol, wind, biodiesel) and natural gas entry into traditional crude oil
transportation fuel markets. Refineries are projected to close down, and only selective capacity
additions for processing expanded shale oil crude oils in conjunction with Canadian oil sands can
be expected in the most profitable, large refineries.

6.0 INCREMENTAL GHG EMISSIONS OF DISPLACING REFERENCE
CRUDES WITH WCSB OIL SANDS

As noted in Section 1.4 of the Supplemental EIS, the proposed Project would not substantially
influence the rate or magnitude of oil extraction activities in Canada, or the overall volume of
crude oil transported to the United States or refined in the United States. Thus, from a global
perspective, the decision whether or not to build the Project will not affect the extraction and
combustion of WCSB oil sands crude on the global market. However, on a life-cycle basis and
compared with reference crudes refined in the United States, oil sands crudes could result in an
increase in incremental GHG emissions.?® Although a life-cycle analysis is not strictly necessary
for purposes of evaluating the potential environmental impacts attributable to the proposed
Project under NEPA, it is relevant and informative for policy-makers to consider in a variety of
contexts.

For illustrative purposes, this Appendix provides information on the incremental life-cycle GHG
emissions (in terms of the U.S. carbon footprint) from WCSB oil sands crudes likely to be
transported by the proposed Project (or any transboundary pipeline). The incremental emissions
are a function of:

e The throughput of the pipeline;
e The mix of oil sands crudes transported by the pipeline; and
e The GHG-intensity of the crudes in the pipeline compared to the crudes they displace.

% Note that a substantial share of these emissions would occur outside the United States. Also note that the U.S.
National Inventory Report, like other national inventories, only characterizes emissions within the national border,
rather than using a life-cycle approach. If the United States used a life-cycle approach, upstream emissions from
other imported crudes would be attributed to the United States.
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Acknowledging the methodological differences in GHG-intensity estimates between the studies,
this section estimates weighted-average GHG emissions from WCSB oil sands crudes for a sub-
set of the studies reviewed. The weighted-average results are used to estimate incremental GHG
emissions from WCSB oil sands relative to displacing an equivalent volume of reference crudes
in U.S. refineries.

6.1 WEIGHTED-AVERAGE GHG EMISSIONS FROM WCSB O1L SANDS CRUDES
TRANSPORTED IN THE PROPOSED PROJECT

While Figure 4-5 and Figure 4-7 indicate the full range of life-cycle GHG emissions estimates
associated with individual methods of oil sands production, the actual life-cycle GHG emissions
of WCSB oil sands crude that would be imported by the proposed Project or a similar
transboundary pipeline to the United States would be a weighted-average mix of crudes
produced using different methods of extraction, upgrading or diluting, and petroleum coke
management practices. For example, IHS CERA (2010) assumed an average 55 percent dilbit
and 45 percent SCO for WCSB oil sands imported to United States, and NETL (2008) assumed
57 percent SCO and 43 percent crude bitumen.® In the Supplemental EIS, the Department
assumes that the average crude oil flowing through the pipeline would consist of about 50
percent Western Canadian Select (dilbit) and 50 percent Suncor Synthetic A (SCO).

Estimating an average oil sands value allows for direct comparison with other average reference
crude estimates, but it is difficult to characterize the average mix for WCSB oil sands due to the
various: (i) methods of producing bitumen from oil sands deposits (i.e., mining versus in situ),
(i) fuel sources used (e.g., petroleum coke combustion versus natural gas import and electricity
export), and (iii) products produced from these operations (i.e., dilbit, synbit, and SCO). The
average mix of WCSB oil sands production will also change over time depending on factors such
as the share of in situ extraction relative to mining, the use of coke as a fuel source, and
upgrading capacity.

ICF applied the following method to develop a weighted-average estimate for WCSB oil sands
crudes likely to be transported in the proposed Project. First, a subset of studies was established
that provided sufficient information to develop a weighted-average GHG estimate for WCSB oil
sands. Next, an estimated mix of WCSB oil sands crudes likely transported by the proposed
Project in the near-term was developed. Finally, the studies® WTW GHG emission estimates for
different WCSB oil sands crudes were applied to the mix of crudes likely to be transported by
the proposed Project to calculate a weighted-average for WCSB oil sands crude for each study.

% There is a synergy between the two methods for producing and transporting bitumen down the pipeline in that the
SCO upgrader produces steam and electricity that can be used in the SAGD process while mining is more energy-
efficient in extracting bitumen from the field.
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Only a subset of the studies included in this assessment provides sufficient information to
develop a weighted-average GHG estimate for WCSB oil sands crude. To define sufficient
information, the following criteria were applied:

e Study includes the WCSB oil sands crude types that are likely to be transported in the
proposed Project. A 50/50 split between SCO and dilbit was assumed for consistency with
the Final EIS.

e Study evaluates the full WTW life-cycle. Studies that evaluated only a portion of the life
cycle (e.g., only WTR or up to the refinery gate) cannot be accurately compared with other
studies on a full life-cycle basis.

e Study is a unique, original analyses, independent of other studies included in the review (i.e.,
not a meta-analysis of the same studies included in the review); several of the studies were
meta-analyses that summarized or averaged the results from other studies already included in
this review (e.g., IHS CERA [2010, 2011], Brandt [2011]).

The analysis also ensured that the studies used consistent functional units to evaluate WTW
GHG emissions so that accurate comparisons could be made. Table 6-1 evaluates each of the
studies included in this assessment against the criteria. Of the studies, Jacobs (2009), TIAX
(2009), and NETL (2008, 2009) provided sufficient independent information to develop
internally-consistent averages for the mix of WCSB oil sands crudes likely to be transported by
the proposed Project.

Table 6-1 Evaluation of Studies that Provided Sufficient Independent,
Comprehensive Information to Develop Weighted-Average GHG
Emissions Estimates for WCSB Oil Sands Crudes
Study Type Includes crudes Evaluates full  Does not average Meets
likely WTW GHG across same criteria
transported by emissions studies already
proposed Project included in review
NETL 2008; 2009 Individual LCA Y’ Y Y Y
IEA 2010° Meta-analysis N° Y N N
IHS CERA, 2010  Meta-analysis Y Y N N
IHS CERA, 2011  Metal-analysis Y Y N N
NRDC, 2010 Meta-analysis Y Y N N
ICCT, 2010 Individual LCA  N* N° Y N
Jacobs, 2009 Individual LCA Y Y Y Y
Jacobs, 2012 Individual LCA Y Y Y Y’
TIAX, 2009 Individual LCA Y Y Y Y
Charpentier etal.,  Meta-analysis N® Y N N
2009
Brandt, 2011 Meta-analysis Y Y N N
RAND, 2008 Individual LCA N’ N° N N
Pembina Institute,  Partial LCA N’ N™ Y N
2005
Pembina Institute,  Partial LCA N N™ Y N
2006
McCann, 2001 Individual LCA  N¥ Y Y N
GHGenius, 2010 Model N© Y Y N
GREET, 2010 Model N™ Y Y N
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Study Type Includes crudes Evaluates full  Does not average Meets
likely WTW GHG across same criteria
transported by emissions studies already
proposed Project included in review

Rooney et al., Land use change N N Y N

2012 journal article

Yeh et al., 2010 Land use change N’ NY Y N

journal article
T NETL assumed a mix of 43 percent blended bitumen and 57 percent SCO, and used crude bitumen as a proxy for the blended
bitumen component.
2 |EA includes estimates for high/low in situ and mining. Does not specify SCO or dilbit crude types.
3 |EA results are compared on a per-barrel-of-crude basis.
4 ICCT evaluates average mix of oil sands imported to Europe.
% ICCT GHG emissions include refining, but exclude final distribution of premium fuel products.
® Charpentier et al. did not evaluate dilbit as a crude pathway.
"RAND only evaluated SCO from WCSB oil sands.
8 RAND only evaluated WTR GHG emissions.
® Pembina (2005) only evaluated oil sands average, but did not specify the composition.
10 pembina (2005, 2006) only evaluated WTR GHG emissions.
! pembina (2006) only evaluated GHG emissions from SCO.
12 McCann only evaluated GHG emissions from SCO.
13 McCann results are compared on a per-1,000-liters-of-transportation fuel basis.
4 GHGenius does not include a pathway for dilbit production; the model only includes bitumen ((S&T)? Consultants 2008b).
1% published estimates for SCO and dilbit from WCSB oil sands crudes were not located for GREET, and development of these
factors was beyond the scope of this assessment.
% Rooney et al. (2012) only evaluated GHG emissions from local land-use change.
7 Yeh et al. (2010) only evaluated GHG emissions from local land-use change and tailing ponds.

GHG = greenhouse gas LCA = life-cycle assessment, N = no, WTW = well-to-wheels, Y = yes.

It is assumed that 50 percent of pipeline throughput will be SCO, and 50 percent will be dilbit (as
discussed in the Supplemental EIS). According to the Alberta Energy Resources Conservation
Board (ERCB 2010), all WCSB dilbit is currently produced using in situ production. All WCSB
bitumen produced from mining is upgraded to SCO and 12 percent of SCO is produced via in
situ methods (ERCB 2010, pp. 2-18, 2-24). Applying this production mix to a 50/50 split of SCO
and dilbit yields an estimated mix of 50 percent in situ-produced dilbit, 44 percent mining-
produced SCO, and 6 percent in situ-produced SCO transported in the proposed Project.

WTW GHG emissions for in situ dilbit, in situ SCO was evaluated, and mining SCO in Jacobs
(2009) and TIAX (2009) using the following assumptions:

e For Jacobs (2009):

- In situ SCO: The average of SAGD SCO from delayed coking and ebulating bed
hydrocracking for WTW GHG emissions was used. Jacobs (2009) did not provide
estimates for other types of in situ production methods, and assumed that all petroleum
coke is stockpiled or buried at WCSB oil sands facilities.

- In situ dilbit: Jacob’s estimate for WTW GHG emissions from SAGD dilbit, assuming
diluent is consumed at the refinery, was applied. Recirculation of diluent to Alberta was
not included since diluent will not be recirculated by the proposed Project.

- Mining SCO: Jacob’s estimate for mining SCO from delayed coking was used.
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e For TIAX (2009):

- In situ SCO: A weighted average of WTW GHG emissions from SAGD SCO where
petroleum coke is buried (i.e., TIAX’s bury coke scenario), and where it is used as a fuel
(i.e., TIAX’s use coke scenario) was taken. It was assumed that 75 percent of petroleum
coke is stockpiled, and 25 percent is used as fuel, based on data from ERCB (ERCB
2010, p. 2-30).*

- In situ dilbit: The average of TIAX’s WTW GHG emissions estimates for facilities that
export electricity and do not export electricity was taken. A weighted average was
calculated between dilbit from SAGD and CSS facilities, assuming 53 percent SAGD and
47 percent dilbit, based on ERCB (ERCB 2010, p. 2-22).%

- Mining SCO: TIAX’s estimate for mining SCO was used, assuming that all petroleum
coke is buried. TIAX did not investigate a scenario where petroleum coke produced from
mining SCO is used as a fuel.

e For NETL (2008):

- Because NETL provided an average Canadian oil sands value assuming a 43 percent mix
of blended bitumen and 57 percent SCO, it was not necessary to calculate a weighted
average, though as a result the underlying GHG intensities are not on an equal
mathematical footing with the values computed from the Jacobs and TIAX studies.
Because the NETL study did not decompose the value into its constituent parts, it was not
possible to adjust the underlying percentages to represent the same pipeline mix.

Table 6-2 provides the WTW GHG emission estimates in each study for the weighted-average
WCSB oil sands crude likely to be transported in the proposed Project and the other reference
crudes included in the scope of this assessment. These results are near-term averages for WCSB
oil sands crudes likely to be transported in the proposed Project. They are based on current
industry-average production mixes and practices, which are likely to change over time.

%! Based on industry-average practices reported by ERCB (ERCB 2010, pp. 2-24, 2-30). Petroleum coke is produced
at upgraders operated by Suncor Energy Inc., Syncrude Canada Ltd., Canadian Natural Resources Ltd. (CNRL), and
Nexen Inc. Suncor represents 45 percent of SCO production from these facilities and uses roughly 26 percent of its
petroleum coke as fuel, with 7 percent sold to other sources. Syncrude represents 46 percent of SCO production and
uses 21 percent of petroleum coke as fuel. CNRL represents 8 percent of SCO production and stockpiles all of its
coke. Nexen represents 1 percent of SCO production and gasifies all its coke for process heat and hydrogen
production. Weighting coke management practices by SCO production for each facility yields a coke stockpiling-to-
use ratio of 75 to 25 percent across all facilities.

%2 According to ERCB, of in situ bitumen produced from SAGD and CSS, SAGD represented 53 percent of
production in 2009, and CSS accounted for 47 percent of production (ERCB 2010, p. 2-22). Primary production of
bitumen (i.e., using conventional oil production techniques) accounted for 32.9 thousand m?® per day, or 14 percent
of total oil sands production in 2009, but was not included since GHG emission estimates for this production method
were not provided in the studies included in the scope of this assessment.
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Table 6-2 WTW GHG Emissions Estimates for Weighted-Average WCSB Oil Sands
Crude Likely to be Transported in the Proposed Project and Other
Reference Crudes, by Study

Study Crude type WTW GHG Emissions gCO, per MJ (LHV)
Gasoline Diesel Kerosene/Jet Fuel
Jacobs 2009 WCSB oil sands (average)° 107/ 109° 105 N/A
In situ SCO 118/117° 114 N/A
In situ dilbit 106 / 108° 103 N/A
Mining SCO 108 / 108° 105 N/A
Middle Eastern Sour 98 /99° 98 N/A
Mexican Maya 102/ 102° 103 N/A
Venezuelan 102 / 102° 100 N/A
TIAX 2009 WCSB oil sands (average)® 104 95 N/A
In situ SCO 115 109 N/A
In situ dilbit 105 96 N/A
Mining SCO 102 92 N/A
Middle Eastern Sour 91 83 N/A
Mexican Maya 93 86 N/A
Venezuelan 102 91 N/A
NETL 2008, 2009  WCSB oil sands (average) 106 105 102
U.S. Average (2005) 91 90 88
Middle Eastern Sour 89 89 86
Mexican Maya 94 96 91
Venezuelan® 90 90 87

"Wenezuela Conventional is used as the NETL reference crude for Venezuela Bachaquero in this analysis; this is a medium crude,
not a heavy crude.

2 Weighted-average of WCSB oil sands crudes, assuming 50 percent in situ-produced dilbit, 44 percent mining-produced SCO,
and 6 percent in situ-produced SCO.

3 Jacobs (2009) provided results in terms of reformulated blendstock for gasoline blending (RBOB) and conventional blendstock
for gasoline blending (CBOB); the results for gasoline are given here as RBOB/CBOB.

GHG = greenhouse gas, N/A = Estimates not available from study, gCO, per MJ = grams carbon dioxide per megajoule, LHV =
lower heating value, SCO = synthetic crude oil, WCSB = Western Canadian Sedimentary Basin, WTW = well-to-wheels.

Figure 6-1 indicates the GHG intensity of crudes likely to be transported in the proposed Project
relative to each of the four reference crudes on a gasoline basis. Across all reference crude types,
the results show a 2 to 19 percent increase in WTW GHG emissions from the weighted-average
mix of oil sands crudes expected to be transported in the proposed Project relative to the
reference crudes in the near term. Heavier crudes generally take more energy to produce and
emit more GHGs than lighter crudes, and in particular, the weighted-average WCSB oil sands
crude is currently more energy- and carbon-intensive than lighter crudes like Middle Eastern
Sour. Although the three studies have underlying differences in assumptions, the comparisons
illustrated in Figure 5-1 are internally consistent in that they make comparisons between crudes
from the same study.
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Notes:

1. In this chart, all emissions are per megajoule of reformulated gasoline with the exception of NETL 2009, which is per
megajoule of conventional gasoline.

2. Venezuela Conventional is used as the NETL reference crude for Venezuela Bachaquero in this analysis; this is a medium
crude, not a heavy crude; thus, the NETL values are compared against a lighter Venezuelan reference crude than other studies.

3. The percent differentials refer to results for scenarios from the various studies and are calculated using the oil sands results
relative to the corresponding study’s reference crude.

GHG = greenhouse gas, WCSB = Western Canadian Sedimentary Basin, WTW = well-to-wheels.

Figure 6-1  Percent change in near-term WTW weighted-average GHG emissions from
the mix of WCSB oil sands crudes that may be transported in the proposed Project relative
to reference crudes

6.2 INCREMENTAL GHG EMISSIONS FROM DISPLACING REFERENCE CRUDES
WITH WCSB OIL SANDS CRUDES IN U.S. REFINERIES

This section applies weighted-average WTW GHG emissions for WCSB oil sands crude to the
expected initial and potential capacities of the proposed Project to calculate the potential total
WTW GHG emissions added to the U.S. carbon footprint, on a life-cycle basis, from the crude
transported by the proposed Project. This is compared against the WTW GHG emissions from an
equivalent volume of each of the four reference crudes (i.e., U.S. average in 2005, Middle
Eastern Sour, Mexican Maya, and Venezuelan Bachaquero) to calculate the total incremental
GHG emissions from displacing these reference crudes with WCSB oil sands in U.S. refineries.

Life Cycle GHG Emissions Compared 61 March 2013



Keystone XL Project

These results only consider the effect of displacing these reference crudes in U.S. refineries; they
do not estimate how global markets for WCSB oil sands crudes would be affected by the
proposed Project. This is discussed elsewhere in the Supplemental EIS.

In order to assess the total WTW GHG emissions associated with weighted-average WCSB oil
sands crudes likely to be transported in the proposed Project, it is necessary to account for the
various refined products produced from the crude. Therefore, the crude pipeline capacity was
converted from barrels of crude to an equivalent yield of gasoline and distillate products (i.e., the
functional unit of per barrel of premium refined fuel products) using the data provided in
Table 6-3 for each respective study. NETL and TIAX provide average U.S. refinery yields of
gasoline and distillates, whereas Jacobs provides yields for individual crudes, including WCSB
SCO and dilbit.

Table 6-3 Yield of Gasoline and Distillates and Equivalent Barrels of Gasoline and
Distillates from 100,000 Barrels of Crude Oil (MMTCO.e)

Equivalent barrels of gasoline
Yield of gasoline and distillates’  and distillates produced from

Study’  per barrel of crude oil 100,000 barrels of crude oil Source

Jacobs 95% 94,738 Jacobs 2009, p. 5-18
TIAX 82% 82,114 TIAX 2009, p. E-1
NETL 77% 77,000 NETL 2008, p. 83

1 The NETL and TIAX yields are based on average U.S. refinery product yields, whereas the Jacobs yield is based on the product
yield from refining SCO and dilbit crudes.

2 The yield of gasoline and distillates (i.e., premium fuel products) is calculated for each study as the total volume of gasoline,
diesel, and kerosene or kerosene-based jet fuel, divided by total refinery output.

MMTCO,e = million metric tons carbon dioxide equivalent.

The WTW GHG intensity of weighted-average WCSB oil sands crude likely to be transported in
the proposed Project and other reference crudes are shown in Table 6-2 in terms of the functional
unit of per megajoule of gasoline, diesel, and jet fuel products. The GHG intensities are
converted to a weighted-average functional unit of barrels of gasoline and distillates (i.e., the
total sum of gasoline, diesel, and jet fuel products) based on the relative yield of gasoline and
distillates from each study.>**

With similar functional units (i.e., barrels of gasoline and distillates) of the crude transported via
the proposed Project and the weighted average WTW GHG emissions associated with oil sands
crudes production, total WTW GHG emissions are calculated based on operational volume
capacities of the pipeline. Similarly, the WTW GHG emissions associated with reference crudes
is calculated in terms of the functional unit of barrels of gasoline and distillate yield based on
operational volume capacities of the pipeline.

% For NETL, the relative yield of gasoline, diesel, and kerosene/jet fuel as a percentage of gasoline and distillates is
58%, 30%, and 12% respectively based on the volumetric fraction of total refinery production (NETL 2008, Table
4-54). For Jacobs, the relative yield of RBOB, CBOB, and diesel was calculated for each crude based on the refinery
product yields in Table 5-4 (2009, p. 5-18). For TIAX, the relative yield of gasoline, diesel, and jet fuel is 57%,
32%, and 11% respectively, based on the U.S. average modeling results provided in Table E-1 (2009, p. E-1).

% Since TIAX did not provide GHG intensity results for jet fuel, ICF calculated the weighted-average assuming that
the GHG intensity was similar to diesel on an energy basis, and using the energy content values for diesel and jet
fuel in Table E-1.
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Using the weighted-average estimate for the mix of WCSB oil sands crudes likely to be
transported in the proposed Project, the incremental annual WTW GHG emissions associated
with displacement of 100,000 barrels of each reference crude oil per day with WCSB oil sands
crude oil are shown in Table 6-4. The incremental GHG emissions were calculated by
subtracting from the WTW GHG emissions an equivalent displaced volume of each reference
crude..

Table 6-4 Incremental Annual GHG Emissions of Displacing 100,000 Barrels per Day
of each Reference Crude with WCSB Oil Sands (MMTCOze)
Reference Crude Jacobs, 2009 TIAX, 2009 NETL, 2009
Middle Eastern Sour 1.3 2.0 25
Mexican Maya 0.5 1.6 1.7
Venezuelan2 0.4 0.5 2.4
U.S. Average (2005) NA NA 2.3

Note: The incremental annual GHG emissions presented here are calculated using internally consistent comparisons for each
reference crude and the weighted average WCSB oil sands crude using information from each respective each study. The
incremental annual GHG emissions estimates for displacing the U.S. average (2005) reference crude is only provided for NETL
(2009) because only NETL included a U.S. average reference.

! The NETL and TIAX studies allocate a portion of GHG emission to co-products other than gasoline, diesel, and jet fuel
products, which are not accounted for in these estimates. As a result, incremental GHG emissions are underestimated for those
studies.

2\/enezuelan conventional crude values for NETL refer to a medium crude, not the heavy crude Venezuelan Bachaquero.

NA = not applicable, MMTCO,e = million metric tons carbon dioxide equivalent, WCSB = Western Canadian Sedimentary
Basin.

The incremental GHG emissions in Table 6-4 are compared against four different reference
crude oils. To the extent that Middle Eastern Sour is the world balancing crude, it may ultimately
be the crude that is backed out of the world market by WCSB oil sands crudes. From another
perspective, if the proposed Project is built and the PADD I11 refineries continue using about the
same input mix of heavy crudes as they currently use, Venezuelan Bachaquero or Mexican
Mayan are likely to be displaced by WCSB oil sand crudes. Finally, NETL (2009) estimated the
GHG emissions intensity of the average barrel of crude oil refined in the United States in 2005.
The Jacobs and TIAX studies are not compared to this reference crude because they did not
include a U.S. average estimate.

The three studies referenced in Table 6-4 used different methods to allocate GHG emissions
between premium fuels (e.g., gasoline, diesel, and jet fuel) and other co-products (e.g., light and
heavy ends, petroleum coke, sulfur). Jacobs (2009) attributes all GHG emissions associated with
extracting, refining, and distributing other co-products to premium fuels,* so the incremental
GHG emissions for Jacobs (2009) in Table 5-4 do take into account the production and use of
these co-products.

As noted elsewhere in the Supplemental EIS, the initial throughput of the proposed Project is
projected to be 830,000 barrels of crude per day with 100,000 barrels per day supplied by
Bakken crude production and the remaining 730,000 barrels per day supplied by the WCSB oil

% Jacobs (2009) also applies a substitution credit for offsetting other products that are replaced by each of the co-
products. For example, the production and use of petroleum coke is assumed to offset GHG emissions from coal-
fired electricity production.
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sands. However, assuming that the full 830,000 bpd capacity of the pipeline is used to transport
only WCSB crude, and based on the results in the Jacobs (2009) study, incremental GHG
emissions from the proposed Project would be 11.1 million metric tons of CO, equivalent
(MMTCOe) if the oil sands crude oil transported by the proposed Project offset an equivalent
amount of Middle Eastern Sour crude oil. Incremental emissions would be 4.4 MMTCOze
annually if oil sands crude oil offset Mexican Maya crude oil and 3.7 MMTCO.e annually if
Venezuela Bachaquero crude oil were offset.

Unlike the Jacobs study, the NETL and TIAX studies allocate a portion of GHG emissions to co-
products other than gasoline, diesel, and jet fuel products, and these emissions are not included in
the WTW GHG results shown in Table 6-2. As a result, the incremental GHG emissions
estimates for TIAX and NETL in Table 5-4 may underestimate total incremental GHG
emissions.®

TIAX found that the change in refinery energy use associated with an incremental barrel output
of co-products other than gasoline, diesel, and jet fuel contributed to less than 1 percent of
energy use and GHG emissions per barrel of refined product at the refinery, so any error
introduced by the underestimate of GHG emissions attributed to co-products is negligible (TIAX
2009, p. 34; Appendix D, p. 42). According to the results of the TIAX study, incremental GHG
emissions from the portion of WCSB oil sands crudes transported by the proposed Project would
be 16.7 MMTCO.e if oil sands crude oil offset an equivalent amount of Middle Eastern Sour
crude oil. Incremental emissions would be 13.4 MMTCO,e and 4.0 MMTCO.e annually if oil
sands crudes offset Mexican Maya and Venezuelan Bachaquero crude oil, respectively.

Based on the results of NETL (2009), incremental emissions from the portion of WCSB oil sands
crudes transported by the proposed Project would be 20.7 MMTCO.e annually if oil sands crude
oil offset an equivalent amount of Middle Eastern Sour crude oil. Incremental emissions would
be 13.8 MMTCO.e and 19.5 MMTCO-e annually if oil sands crudes offset Mexican Maya and
Venezuelan Bachaquero crude oil, respectively. Compared to the average barrel of crude oil
refined in the United States in 2005, incremental emissions from oil sands crudes would be 18.7
MMTCO.e annually. The effect of allocating a portion of the life-cycle GHG emissions of
refining crude oils to other, non-premium co-products was larger in the NETL study than in
either of the studies by Jacobs (which did not allocate any emissions to other co-products) or
TIAX (which allocated less than 1 percent of GHG emissions at the refinery to other co-
products). To estimate the magnitude of this effect, the NETL results for WCSB oil sands and
the 2005 U.S. average crude oils were adjusted to include other product emissions modeled in
NETL’s analysis. The lead NETL study author was contacted to vet the approach used to make
this adjustment in order to ensure that it was made consistently with the NETL study framework
(Personal communication, Timothy Skone, 2011). Adjusting the NETL results to include other

% Adjusting the TIAX and NETL GHG emission estimates to include co-products other than gasoline, diesel, and
kerosene/jet fuel would require two pieces of information: (i) the GHG intensity of the other products, for both
WCSB crudes and reference crudes, and (ii) the yield of the other products, for both WCSB crudes and reference
crudes. TIAX (2009) and NETL (2008) do not provide explicit emissions intensity factors or product yields in a
format that enables separate emissions estimates to be developed for these products. These products largely
comprise the remaining fractions of the input crude that cannot be converted into premium products, and take
relatively little incremental energy and GHG emissions to produce.
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product emissions could increase the differential in incremental emissions from displacing the
2005 U.S. mix of crude oils with WCSB oil sands crude by roughly 30 percent.

The full range of incremental GHG emissions associated with the displacement of the reference
crudes by the WCSB oil sands crude estimated from the quoted subset of studies is 3.7 to 20.7
MMTCO.e annually. This is equivalent to annual GHG emissions from combusting fuels in
approximately 770,800 to 4,312,500 passenger vehicles or the CO, emissions from combusting
fuels use%to provide the energy consumed by approximately 190,400 to 1,065,400 homes for
one year.

The increments presented here are based on life-cycle emission estimates for current or near-
term conditions in the world oil market. Over time, however, the GHG emission estimates for
fuels derived from both WCSB oil sands crude oils and the reference crude oils are likely to
change. For instance, it will become more energy-intensive to produce reference crudes over
time as fields mature and secondary and tertiary recovery techniques, such as CO; flooding are
required to maintain production levels (see Section 4.2.2.1 Artificial Lift Assumptions).

At the same time, in situ extraction methods are projected to represent a larger share of the
overall oil sands production — increasing from about 45 percent of 2009 oil sands production to
an estimated 53 percent by 2030 (ERCB 2010). In particular, the share of SAGD in situ
extraction methods are projected to rise from roughly 18 percent in 2009 to 40 percent of oil
sands production in 2030 (IHS CERA 2011).%* Although it is unclear how the GHG-intensity of
reference crudes relative to WCSB oil sands crudes will change over time, it is likely that GHG
intensity for future reference crudes will trend upward at a slightly faster rate than WCSB oil
sands-derived crudes. If this is the case, the differential in WTW GHG emissions of WCSB oil
sands crudes is likely to decrease relative to reference crudes.

7.0 KEY FINDINGS

Life cycle assessment is a useful analytical tool for evaluating the climate change implications of
refining one fuel source in the United States relative to another. It is suitable for this application
because it allows for a more complete understanding of the climate change impacts. The GHGs
associated with extraction of crude from a reservoir through refined fuel combustion in vehicles
can be expressed in a single metric of CO,-equivalent GHG emissions per unit of transportation
fuel; the emissions have the same effect on global climate change regardless of where they are
emitted (e.g., whether in Alberta, Saudi Arabia, Venezuela, or Mexico during crude production
and widely dispersed during fuel combustion). In addition, LCA has a precedent and regulatory
standing in similar fuel-related policy issues, such as USEPA’s Renewable Fuel Standard (RFS2)
and the State of California’s Low Carbon Fuel Standard (LCFS).

Applying LCA to petroleum systems is at the cutting-edge of LCA state of the art. The complex
life cycle of fuels requires the consideration of a large number of analytical design issues. As

¥ Equivalencies based on USEPA’s GHG Equivalency calculator available at:
http://www.epa.gov/cleanenergy/energy-resources/calculator.html

% Although the balance of mining and in situ extraction will change in the future, there are incentives for producers
to keep GHG intensity as low as possible. For example, Alberta’s climate policy requires that oil sands producers
and other large industrial GHG emitters reduce their emissions intensity by 12 percent from an established baseline.
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discussed in Section 4.1, Study Design Factors, these include developing rules for how to handle
co-products (Section 4.1.4, Allocation, Co-Products, and Offsets) within the study’s system
boundaries or to allocate the GHG emissions associated with production and use of these outputs
outside the boundaries. The choice of functional unit (Section 4.1.5, Metrics), whether in terms
of a barrel of crude, a barrel of refined premium fuel products (including or excluding co-
products), or a barrel of a specific product such as gasoline or diesel, also influences the
presentation of the results. Finally, the design life of the proposed Project and the likelihood of
substantial changes in emissions intensity over time make the results sensitive to the study
timeframe (Section 4.1.2, Time Period) and any assumptions used to forecast future trends in
technology, fuel use, global oil supply, and extraction methods. It is necessary to be aware of
each LCA study’s treatment of these issues to understand the results and to make meaningful
comparisons of the life-cycle GHGs from different crude sources.

In addition, information on a large number of individual inputs and assumptions (Section 4.2,
Input and Modeling Assumptions) is necessary to capture the relative life-cycle GHG emissions
between fuels in sufficient detail. In many cases, key information and data sources are
proprietary or not otherwise publicly available, which reduces the quality or transparency
(Section 4.3, Data Quality and Transparency) (and sometimes both) of the final results. This can
make it difficult to resolve discrepancies between different studies or to identify the underlying
drivers behind variation in the results of WTW LCA:s.

Despite the wide variation in design, inputs, and assumptions within the LCA studies reviewed,
several key findings emerge. The following findings are clearly supported by the LCA results:

1. WCSB crudes, as likely transported through the proposed Project, are on average more
GHG-intensive than the crudes they would displace in the United States. In a comparison of
the relative increase in weighted-average GHG emissions between WCSB oil sands-derived
crudes that would likely be transported by the proposed Project and other reference crudes,
each of the three most comprehensive and comparable WTW studies show that WCSB oil
sands have higher life-cycle GHG emissions than the four reference crudes. The difference
between WCSB oil sands and heavy Mexican and Venezuelan crudes is narrower than lighter
crudes, such as Middle Eastern Sour. Thus, the life-cycle carbon footprint, for transportation
fuels produced in U.S. refineries, would increase if the project were approved.

2. The Supplemental EIS examined the potential for growth-induced impacts that could be
associated with the proposed Project in Section 1.4, Market Analysis, and it is unlikely that
construction of the proposed Project would have a substantial impact on the rate of
development of the WCSB oil sands. As described in Section 1.4, even when considering the
incremental cost of non-pipeline transport options, should the proposed Project be denied, a
0.4 to 0.6 percent reduction in WCSB production could occur by 2030, and should both the
proposed Project and all other proposed pipeline projects not be built, a 2 to 4 percent
decrease in WCSB oil sands production could occur by 2030. Based on the market analysis
in Section 1.4, the incremental life-cycle emissions associated with the proposed Project are
estimated in the range of 0.07 to 0.83 MMTCO.e annually if the proposed Project were not
built, and in the range of 0.35 to 5.3 MMTCO.e annually if all pipeline projects were denied,
based on the following:
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a. The full range of incremental GHG emissions associated with the more carbon-intensive
WCSB oil sands that would be transported through the proposed Project across the
analyzed reference crudes (which could be displaced at the Gulf Coast refineries) is
estimated to range from 3.3 to 20.8 MMTCO.e annually (the methodology used to derive
this range is explained further in this section).

b. If the proposed Project was not built, analysis demonstrates that WCSB oil sands would
likely be developed, but there is potentially a 0.4 to 0.6 percent reduction in production,
and if all other proposed pipeline projects were not built, there would potentially be a 2-
4% reduction in WCSB oil sands production.

c. The range of GHG emissions represents the incremental GHG emissions for
displacement of the analyzed reference crudes for the stated scenarios.

3. A large source of variance for a given crude across the studies is the treatment of lower-value
products such as petroleum coke, electricity exports from cogeneration, and secondary
carbon effects such as land-use change and capital equipment. The primary flows of energy
and carbon from the premium fuel products produced at the refinery are generally well-
understood and characterized across the various studies. In contrast, the treatment of lower-
value products, electricity imports and exports, and secondary carbon flows varies widely
across the various studies, as shown in Table 4-11. Many of these factors have a medium to
large effect on WTW emissions. The different treatments of secondary flows contribute to a
large portion of the variation in the results across the studies.

4. Upgrading bitumen to allow its flow through a pipeline shifts a portion of the GHG
emissions from refining to further upstream in the life cycle, i.e., just prior to crude transport.
Upgrading bitumen into SCO removes the light ends and heavy residuum ahead of transport
to the refinery. As a result, a barrel of SCO will produce a greater quantity of premium
products than a barrel of full-range reference crudes that have not been upgraded.
Furthermore, a barrel of dilbit contains 30 percent diluents (that do not make significant
contribution to gasoline) and 70 percent bitumen (with a high fraction of residuum, requiring
a higher amount of energy-intensive coking to make gasoline and distillate fuels along with a
higher fraction of petroleum coke than light crudes). Although a number of studies did not
account for this effect, refinery models used by Jacobs (2009, 2012) and TIAX (2009)
validated this result. Studies that do not account for the reduction in refinery energy use for
SCO will overestimate the GHG emissions from SCO relative to other crude sources.

5. The relative GHG-intensity of both reference crudes and oil sands-derived crudes will change
differently over time. The studies reviewed in this assessment represent a current snapshot of
life-cycle emissions within the studies for given reference years, shown in Table 4-11. The
life-cycle GHG emissions of both WCSB oil sands and reference crudes, however, will
change differently over time. Conventional (deep) crude reservoirs require higher energy
intensive secondary and tertiary production techniques as the reservoirs deplete and as water
cut of the produced reservoir fluids increases, and even the best recovery techniques capture
less than 50 percent of the original oil in place. Oil sands surface mining, given the vast
aerial extent of the WCSB and that mining recovers 100 percent of the crude oil in place, is
expected to have a relatively constant energy intensity long into the future.

6. The largest share of GHG emissions from the fuel life-cycle occurs from combustion of the
fuel itself, regardless of the study design and input assumptions. The study design and input
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assumption factors discussed above concern only 20 to 30 percent of the WTW GHG
emissions for most fuels. The remaining 70 to 80 percent result from refined fuel products
combustion. Figure 7-1 shows the contribution from fuel combustion (i.e., tank-to-wheel
[TTW] emissions) relative to extraction, refining, transportation and distribution (i.e., WTT
emissions) for gasoline produced from reference and oil sands-derived crudes (NETL 2008).
When WTT emissions and combustion emissions are evaluated together, the percentage
change in WTW GHG emissions are much smaller than on a WTT basis.

Saudi Arabia

Mexico

Venezuela

Canadian Qil Sands

2005 U.S. Average

0 20 40 60 80 100 120
gC02e/MJ LHV gasoline

B Fuel Combustion # Crude Oil Production* Crude Oil Transport

& Refining M Finished Fuel Transport

Source: Developed with results data from NETL 20009.
* Includes upgrading for WCSB oil sands.

gCO,e/MJ = grams carbon dioxide equivalent per megajoule, LHV = lower heating value, WCSB = Western Canadian
Sedimentary Basin.

Figure 7-1 ~ WTW GHG emissions by life-cycle stage for WCSB oil sands average crude
(i.e., Canadian Oil Sands) and reference crudes

In contrast with the above list of robust findings, the results from the studies included in the
scope of this assessment differ on the following points:

e It is not clear whether WCSB oil sands-derived crudes are currently more GHG-intensive
than other heavy crudes or crudes with high flaring rates. The life-cycle GHG emissions of
WCSB oil sands crudes can fall within the same range as heavier crudes such as heavy
Venezuelan crude oil and California heavy oil, and lighter crudes that are produced from
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operations that flare most of the associated gas (e.g., Nigerian light crude). The overall
results vary by study, however, and are driven by study design factors, such as the type of
WCSB oil sands extraction method evaluated, the extraction methods and properties of the
reference crude that WCSB oil sands crudes are compared against, as well as study-specific
inputs and assumptions including treatment of petroleum coke, cogeneration, and secondary
carbon flows.

e There is no common set of LCA boundaries or metrics for comparing WTW GHG emissions
across different fuels and crudes. For example, key design issues where studies differ
include: (i) treatment of petroleum coke and lower-value products; (ii) the functional unit, or
metrics used to present WTW GHG emissions; (iii) methods of estimating and including
secondary carbon flows, such as direct and indirect land use change, and capital
infrastructure. In some cases (e.g., selection of LCA boundaries and functional unit), these
issues will be determined by the ultimate study goal or purpose; in other cases, there is no
established method or approach for including certain emissions (e.g., land-use change and
capital equipment).

e It is not clear how changes in technology will affect the relative GHG-intensity of reference
crudes and WCSB oil sands-derived crudes, but it is believed the gap between these crudes is
more likely to narrow than widen. The life-cycle GHG emissions of WCSB oil sands and
reference crudes will change over time, but it is not clear how these changes will impact the
relative GHG emissions of reference crudes relative to WCSB oil sands crudes. On one hand,
secondary and tertiary recovery techniques will become necessary to extract larger shares of
oil, increasing the GHG emissions of reference crudes. ExxonMobil has made the point in
The Outlook for Energy, A View to 2030, 2005 Edition, that the best tertiary recovery
techniques can recover approximately 40 to 45 percent of the original oil in place, and while
the industry does not know what the next best extraction techniques will be, the industry will
not leave 55 percent of the World’s proven reserves in the ground. Exploration for new oil
reservoirs will also continue, while the location and extent of WCSB oil sands is well
understood. On the other hand, in situ extraction, which is generally more energy- and GHG-
intensive than mining, will represent a larger share of oil sands production in the future,
although technical innovation will likely continue to reduce the GHG intensity. Technologies
for combusting or gasifying petroleum coke may also become more prevalent in WCSB oil
sands (or reference crude) operations, increasing GHG emissions. Over the longer term, CCS
technologies could capture and sequester CO, emissions, reducing the GHG footprint of
WCSB oil sands crudes; the timeframe for adopting CCS at oil sands facilities is highly
uncertain (on the order of two or more decades), and similar technologies would be
applicable to concentrated streams of CO, released from reference crude production
facilities.

e The oil sands’ GHG results do not necessarily represent the average or actual oil sands
composition (i.e., the types and shares of oil sands-derived crudes) that would flow through
the proposed Project pipeline. Some studies provide averages (e.g., NETL provides a WCSB
oil sands average that is comprised of 57 percent SCO and 43 percent bitumen; IHS CERA
(2010) provides an average for WCSB oil sands imported to the United States assuming 55
percent dilbit and 45 percent SCO) while others include results for several types of oil sands
and different scenarios that vary the treatment of petroleum coke and other factors.
Elsewhere in this Supplemental EIS, the Department assumes that the average crude oil
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flowing through the pipeline would consist of about 50 percent Western Canadian Select
(dilbit) and 50 percent Suncor Synthetic A (SCO). Although an average GHG-intensity
estimate for WCSB oil sands allows for a direct comparison to other reference crudes
imported to the United States, it is difficult to characterize the average mix due to variations
and uncertainty in: (i) methods of producing bitumen from oil sands deposits (i.e., mining
versus in situ), (ii) fuel sources used (e.g., combustion of petroleum coke versus natural gas,
export of electricity), and (iii) products produced from these operations (i.e., dilbit, synbit,
and SCO). These mixes are likely to change over time as well.

Table 7-1 provides a summary of the key drivers that influence the WTW GHG emissions from
the studies included in this assessment. The vertical columns establish whether each driver
results in an increase or decrease in GHG emissions from WCSB oil sands crudes relative to
reference crudes, or if the result is uncertain. The horizontal rows group each driver according to
its magnitude of impact on WTW GHG emissions (i.e., small, medium, or large), as discussed in
Sections 4.1, 4.2, and 0, Study Design Factors, Input and Modeling Assumptions, and Analysis
of Key Factors. The magnitude of impact is based on a synthesis of the estimates cited
throughout the life-cycle studies reviewed.

Table 7-1 Summary of Key Factors, their Magnitude of Impact on WTW GHG
Emissions, and their Effect on GHG Emissions of WCSB Oil Sands Crudes
Relative to Reference Crudes
Magnitude Change in GHG emissions of WCSB oil sands crudes relative to reference crudes
of Impactl Increase Decrease Uncertain
Large o Including a credit for fuels e Inclusion of production and e Future changes in GHG

offset by petroleum coke
combustion at the refinery
Using residual products
(such as petroleum coke)
instead of natural gas at
upgrading

Increased combustion of
coke at oil sands facilities
Comparing WCSB oil
sands crudes against lighter
reference crudes
Comparing higher GHG-
intensity WCSB oil sands
production methods (e.g.,
in situ) to reference crudes
For dilbit: recirculating
diluent from refineries back
to Alberta

combustion emissions from
petroleum coke and other
co-products produced at
refinery

Including emissions credit
for electricity export from
oil sands facilities
Accounting for artificial
lift, water, and gas
treatment in reference crude
production

Future increases in
secondary and tertiary
production of reference
crudes

Comparing WCSB oil
sands crudes against
heavier reference crudes
Comparing lower GHG-
intensity WCSB oil sands
production methods (e.g.,
mining) to reference crudes

intensity of oil sands crudes
Adoption of carbon capture
and storage technologies
Including upstream
production of purchased
electricity and fuels
brought on-site

Including emissions
associated with capital
equipment and
infrastructure
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Magnitude Change in GHG emissions of WCSB oil sands crudes relative to reference crudes

of Impact' Increase Decrease Uncertain
Medium e Including land use changes e Comparing oil sands e Accounting for carbon
¢ Including methane derived crude with a flows associated with land
emissions from mining relatively low SOR use change of reclaimed
tailings ponds e For SCO: Including the land
e Assuming electricity effect that upgrading SCO
exported from oil sands has on downstream GHG
facilities offsets low GHG- emissions at the refinery

intensity electricity
generation (i.e., natural gas
instead of coal)

Small ¢ Including methane ¢ Including transportation e Accounting for actual crude
emissions from mine face emissions associated with distance traveled and mode
co-products of transportation, including

domestic transportation
from oil field to port
¢ Including fugitive
emissions from all
processing facilities
! Large = greater than approximately 3 percentage point change in WTW emissions. Medium = approximately 1to 3 percentage
point change in WTW emissions. Small = less than approximately 1 percentage point change in WTW emissions.

GHG = greenhouse gas, SCO = synthetic crude oil, WCSB = Western Canadian Sedimentary Basin, WTW = well-to-wheels.
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31. (1) Every copy of a consolidated statute or
consolidated regulation published by the Minister
under this Act in either print or electronic form is
evidence of that statute or regulation and of its con-
tents and every copy purporting to be published by
the Minister is deemed to be so published, unless the
contrary is shown.

(2) In the event of an inconsistency between a
consolidated statute published by the Minister under
this Act and the original statute or a subsequent
amendment as certified by the Clerk of the Parlia-
ments under the Publication of Statutes Act, the orig-
inal statute or amendment prevails to the extent of
the inconsistency.
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Les paragraphes 31(1) et (2) de la Loi sur la
révision et la codification des textes Iégislatifs,
en vigueur le 1¢ juin 2009, prévoient ce qui
suit :

31. (1) Tout exemplaire d'une loi codifiée ou
d'un réglement codifié, publié par le ministre en ver-
tu de la présente loi sur support papier ou sur support
électronique, fait foi de cette loi ou de ce réglement
et de son contenu. Tout exemplaire donné comme
publié par le ministre est réputé avoir été ainsi pu-
blié, sauf preuve contraire.

(2) Les dispositions de la loi d'origine avec ses
modifications subséquentes par le greffier des Parle-
ments en vertu de la Loi sur la publication des lois
I'emportent sur les dispositions incompatibles de la
loi codifiée publiée par le ministre en vertu de la pré-
sente loi.
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Preamble

1992, c. 37

An Act to establish a federal environmental
assessment process

[Assented to 23rd June 1992]

WHEREAS the Government of Canada
seeks to achieve sustainable development by
conserving and enhancing environmental quali-
ty and by encouraging and promoting economic
development that conserves and enhances envi-
ronmental quality;

WHEREAS environmental assessment pro-
vides an effective means of integrating environ-
mental factors into planning and decision-mak-
ing processes in a manner that promotes
sustainable development;

WHEREAS the Government of Canada is
committed to exercising leadership within Can-
ada and internationally in anticipating and pre-
venting the degradation of environmental quali-
ty and at the same time ensuring that economic
development is compatible with the high value
Canadians place on environmental quality;

AND WHEREAS the Government of Cana-
da is committed to facilitating public participa-
tion in the environmental assessment of
projects to be carried out by or with the appro-
val or assistance of the Government of Canada
and providing access to the information on
which those environmental assessments are
based;

NOW, THEREFORE, Her Majesty, by and
with the advice and consent of the Senate and
House of Commons of Canada, enacts as fol-
lows:

1992, ch. 37

Loi de mise en oeuvre du processus fédéral
d’évaluation environnementale

[Sanctionnée le 23 juin 1992]
Attendu :

que le gouvernement fédéral vise au déve-
loppement durable par des actions de conser-
vation et d’amélioration de la qualité de 1’en-
vironnement ainsi que de promotion d’une
croissance économique de nature a contri-
buer a la réalisation de ces fins;

que I’évaluation environnementale constitue
un outil efficace pour la prise en compte des
facteurs environnementaux dans les proces-
sus de planification et de décision, de fagon a
promouvoir un développement durable;

que le gouvernement fédéral s’engage a jou-
er un role moteur tant au plan national qu’au
plan international dans la prévention de la
dégradation de I’environnement tout en veil-
lant & ce que les activités de développement
économique soient compatibles avec la gran-
de valeur qu’accordent les Canadiens a I’en-
vironnement;

que le gouvernement fédéral s’engage a fa-
voriser la participation de la population a
I’évaluation environnementale des projets a
entreprendre par lui ou approuvés ou aidés
par lui, ainsi qu’a fournir I’accés a I’informa-
tion sur laquelle se fonde cette évaluation,

Sa Majesté, sur ’avis et avec le consentement
du Sénat et de la Chambre des communes du
Canada, édicte :

Préambule
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SHORT TITLE

1. This Act may be cited as the Canadian
Environmental Assessment Act.

INTERPRETATION
2. (1) In this Act,

“Agency” means the Canadian Environmental
Assessment Agency established by section 61;

“assessment by a review panel” means an envi-
ronmental assessment that is conducted by a re-
view panel established pursuant to section 33
and that includes a consideration of the factors
required to be considered under subsections
16(1) and (2);

“comprehensive study” means an environmen-
tal assessment that is conducted pursuant to
sections 21 and 21.1, and that includes a con-
sideration of the factors required to be consid-
ered pursuant to subsections 16(1) and (2);

“comprehensive study list” means a list of all
projects or classes of projects that have been
prescribed pursuant to regulations made under
paragraph 59(d);

“environment” means the components of the
Earth, and includes

(a) land, water and air, including all layers
of the atmosphere,

(b) all organic and inorganic matter and liv-
ing organisms, and

(c) the interacting natural systems that in-
clude components referred to in paragraphs
(a) and (b);

“environmental assessment” means, in respect
of a project, an assessment of the environmen-
tal effects of the project that is conducted in ac-
cordance with this Act and the regulations;

“environmental effect” means, in respect of a
project,

(a) any change that the project may cause in
the environment, including any change it
may cause to a listed wildlife species, its crit-
ical habitat or the residences of individuals
of that species, as those terms are defined in
subsection 2(1) of the Species at Risk Act,

(b) any effect of any change referred to in
paragraph (a) on

TITRE ABREGE

1. Loi canadienne sur I’évaluation environ-
nementale.

DEFINITIONS

2. (1) Les définitions qui suivent s’appli-
quent a la présente loi.

«Agence » L’Agence canadienne d’évaluation
environnementale constituée par 1’article 61.

« autorité fédérale »
a) Ministre fédéral;

b) agence fédérale, société d’Etat mére au
sens du paragraphe 83(1) de la Loi sur la
gestion des finances publiques ou autre orga-
nisme constitué sous le régime d’une loi fé-
dérale et tenu de rendre compte au Parlement
de ses activités par I’intermédiaire d’un mi-
nistre fédéral;

C) ministére ou établissement public men-
tionnés aux annexes I et II de la Loi sur la
gestion des finances publiques;

d) tout autre organisme désigné par les re-
glements d’application de 1’alinéa 59e).

Sont exclus le conseil exécutif et les ministres
du Yukon, des Territoires du Nord-Ouest et du
Nunavut, ainsi que les ministeres et les organis-
mes de I’administration publique de ces terri-
toires, tout conseil de bande au sens donné a
« conseil de la bande » dans la Loi sur les In-
diens, Exportation et développement Canada,
I’Office d’investissement du régime de pen-
sions du Canada, les sociétés d’Etat qui sont
des filiales a cent pour cent au sens du paragra-
phe 83(1) de la Loi sur la gestion des finances
publiques, les commissions portuaires consti-
tuées par la Loi sur les commissions portuaires,
les commissaires nommés en vertu de la Loi
des commissaires du havre de Hamilton, la so-
ciété sans but lucratif qui a conclu une entente
en vertu du paragraphe 80(5) de la Loi mariti-
me du Canada et les administrations portuaires
constituées sous le régime de cette loi.

«autorité responsable » L’autorité fédérale qui,
en conformité avec le paragraphe 11(1), est te-
nue de veiller a ce qu’il soit procédé a I’évalua-
tion environnementale d’un projet.

Titre abrégé

Définitions
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“Agency”

«autorité
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«autorité
responsable »
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authority”
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(1) health and socio-economic conditions,
(il) physical and cultural heritage,

(iii) the current use of lands and resources
for traditional purposes by aboriginal per-
sons, or

(iv) any structure, site or thing that is of
historical, archaeological, paleontological
or architectural significance, or

(c) any change to the project that may be
caused by the environment,

whether any such change or effect occurs with-
in or outside Canada;

“exclusion list’means a list of projects or
classes of projects that have been exempted
from the requirement to conduct an assessment
by regulations made under paragraph 59(C) or
(c.1);

“federal authority” means

(@) a Minister of the Crown in right of Cana-
da,

(b) an agency of the Government of Canada,
a parent Crown corporation, as defined in
subsection 83(1) of the Financial Adminis-
tration Act, or any other body established by
or pursuant to an Act of Parliament that is ul-
timately accountable through a Minister of
the Crown in right of Canada to Parliament
for the conduct of its affairs,

(c) any department or departmental corpora-
tion set out in Schedule I or II to the Finan-
cial Administration Act, and

(d) any other body that is prescribed pur-
suant to regulations made under paragraph
59(e),

but does not include the Executive Council of
— or a minister, department, agency or body of
the government of — Yukon, the Northwest
Territories or Nunavut, a council of the band
within the meaning of the Indian Act, Export
Development Canada, the Canada Pension Plan
Investment Board, a Crown corporation that is
a wholly-owned subsidiary, as defined in sub-
section 83(1) of the Financial Administration
Act, The Hamilton Harbour Commissioners as
constituted pursuant to The Hamilton Harbour
Commissioners’ Act, a harbour commission es-
tablished pursuant to the Harbour Commissions
Act, a not-for-profit corporation that enters into

«développement durable » Développement qui
permet de répondre aux besoins du présent sans
compromettre la possibilité pour les généra-
tions futures de satisfaire les leurs.

«document» Tous éléments d’information,
quels que soient leur forme et leur support, no-
tamment correspondance, note, livre, plan, car-
te, dessin, diagramme, illustration ou graphi-
que, photographie, film, microformule,
enregistrement sonore, magnétoscopique ou in-
formatisé, ou toute reproduction de ces élé-
ments d’information.

«effets environnementaux » Que ce soit au
Canada ou a I’étranger, les changements que la
réalisation d’un projet risque de causer a I’envi-
ronnement — notamment a une espéce sauvage
inscrite, a son habitat essentiel ou a la résidence
des individus de cette espéce, au sens du para-
graphe 2(1) de la Loi sur les especes en péril
— les répercussions de ces changements soit en
matiére sanitaire et socioéconomique, soit sur
I’'usage courant de terres et de ressources a des
fins traditionnelles par les autochtones, soit sur
une construction, un emplacement ou une chose
d’importance en matiere historique, archéologi-
que, paléontologique ou architecturale, ainsi
que les changements susceptibles d’étre appor-
tés au projet du fait de I’environnement.

« environnement » Ensemble des conditions et
des éléments naturels de la Terre, notamment :

a) le sol, I’eau et 1’air, y compris toutes les
couches de 1’atmosphére;

b) toutes les matiéres organiques et inorga-
niques ainsi que les étres vivants;

C) les systémes naturels en interaction qui
comprennent les ¢léments visés aux alinéas
a) etb).

«étude approfondie » Evaluation environne-
mentale d’un projet effectuée aux termes des
articles 21 et 21.1 et qui comprend la prise en
compte des éléments énumérés aux paragraphes
16(1) et (2).

« évaluation environnementale » Evaluation des
effets environnementaux d’un projet effectuée
conformément a la présente loi et aux régle-
ments.

«développement
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an agreement under subsection 80(5) of the
Canada Marine Act or a port authority estab-
lished under that Act;

“federal lands” means

(a) lands that belong to Her Majesty in right
of Canada, or that Her Majesty in right of
Canada has the power to dispose of, and all
waters on and airspace above those lands,
other than lands under the administration and
control of the Commissioner of Yukon, the
Northwest Territories or Nunavut,

(b) the following lands and areas, namely,
(1) the internal waters of Canada,
(i1) the territorial sea of Canada,

(iii) the exclusive economic zone of Can-
ada, and

(iv) the continental shelf of Canada, and

(c) reserves, surrendered lands and any other
lands that are set apart for the use and benefit
of a band and are subject to the Indian Act,
and all waters on and airspace above those
reserves or lands;

“follow-up program” means a program for

(a) verifying the accuracy of the environ-
mental assessment of a project, and

(b) determining the effectiveness of any
measures taken to mitigate the adverse envi-
ronmental effects of the project;

“interested party” means, in respect of an envi-
ronmental assessment, any person or body hav-
ing an interest in the outcome of the environ-
mental assessment for a purpose that is neither
frivolous nor vexatious;

“mediation” means an environmental assess-
ment that is conducted with the assistance of a
mediator appointed pursuant to section 30 and
that includes a consideration of the factors re-
quired to be considered under subsections 16(1)
and (2);

“Minister” means the Minister of the Environ-
ment;

“mitigation” means, in respect of a project, the
elimination, reduction or control of the adverse
environmental effects of the project, and in-
cludes restitution for any damage to the envi-
ronment caused by such effects through re-

« examen par une commission » Evaluation en-
vironnementale effectuée par une commission
d’évaluation environnementale constituée aux
termes de ’article 33 et qui comprend la prise
en compte des éléments énumérés aux paragra-
phes 16(1) et (2).

«examen préalable» Evaluation environne-
mentale qui, a la fois :

a) est effectuée de la fagcon prévue a I’article
18;

b) prend en compte les éléments énumérés
au paragraphe 16(1).

«liste d’étude approfondie » Liste des projets
ou catégories de projets désignés par réglement
aux termes de 1’alinéa 59 d).

«liste d’exclusion» Liste des projets ou caté-
gories de projets soustraits a 1’évaluation par
réglement pris en vertu des alinéas 59C) ou C.1).

«médiation » Evaluation environnementale ef-
fectuée sous la direction d’un médiateur nom-
mé aux termes de 1’article 30 et qui comprend
la prise en compte des éléments énumérés aux
paragraphes 16(1) et (2).

« mesures d’atténuation » Maitrise efficace, ré-
duction importante ou élimination des effets
environnementaux négatifs d’un projet, éven-
tuellement assortie d’actions de rétablissement
notamment par remplacement ou restauration; y
est assimilée 1’indemnisation des dommages
causés.

« ministre » Le ministre de I’Environnement.

« partie intéressée » Toute personne ou tout or-
ganisme pour qui le résultat de 1’évaluation en-
vironnementale revét un intérét qui ne soit ni
frivole ni vexatoire.

«programme de suivi» Programme visant a
permettre :

a) de vérifier la justesse de 1’évaluation en-
vironnementale d’un projet;

b) de juger de I’efficacité des mesures d’at-
ténuation des effets environnementaux néga-
tifs.

«projet» Réalisation — y compris 1’exploita-
tion, la modification, la désaffectation ou la fer-
meture — d’un ouvrage ou proposition d’exer-
cice d’une activité concréte, non liée a un
ouvrage, désignée par réglement ou faisant par-
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placement, restoration, compensation or any
other means;

“prescribed” means prescribed by the regula-
tions;

“project” means

(a) in relation to a physical work, any pro-
posed construction, operation, modification,
decommissioning, abandonment or other un-
dertaking in relation to that physical work, or

(b) any proposed physical activity not relat-
ing to a physical work that is prescribed or is
within a class of physical activities that is
prescribed pursuant to regulations made un-
der paragraph 59(b);

“proponent”, in respect of a project, means the
person, body, federal authority or government
that proposes the project;

“record” includes any correspondence, memo-
randum, book, plan, map, drawing, diagram,
pictorial or graphic work, photograph, film, mi-
croform, sound recording, videotape, machine
readable record, and any other documentary
material, regardless of physical form or charac-
teristics, and any copy thereof;

“Registry”means the Canadian Environmental
Assessment Registry established under section
55;

“responsible authority”, in relation to a project,
means a federal authority that is required pur-
suant to subsection 11(1) to ensure that an envi-
ronmental assessment of the project is conduc-
ted;

“screening” means an environmental assess-
ment that is conducted pursuant to section 18
and that includes a consideration of the factors
set out in subsection 16(1);

“screening report” means a report that summa-
rizes the results of a screening;

“sustainable development” means development
that meets the needs of the present, without
compromising the ability of future generations
to meet their own needs.

(2) In so far as this Act applies to Crown
corporations, the expression “administration of
federal lands” includes the ownership or man-
agement of those lands.

tie d’une catégorie d’activités concretes dési-
gnée par réglement aux termes de 1’alinéa 59Db).

« promoteur » Autorité¢ fédérale ou gouverne-
ment, personne physique ou morale ou tout or-
ganisme qui propose un projet.

«rapport d’examen préalable » Rapport des ré-
sultats d’un examen préalable.

«registre » Le registre canadien d’évaluation
environnementale établi au titre de Iarticle 55.

« territoire domanial »

a) Les terres qui appartiennent a Sa Majesté
du chef du Canada ou qu’elle a le pouvoir
d’aliéner, ainsi que leurs eaux et leur espace
aérien, a I’exception des terres dont le Com-
missaire du Yukon, celui des Territoires du
Nord-Ouest ou celui du Nunavut a la gestion
et la maitrise;

b) les eaux intérieures, la mer territoriale, la
zone économique exclusive et le plateau con-
tinental du Canada;

C) les réserves, terres cédées ou autres terres
qui ont été mises de coté a 1’usage et au pro-
fit d’une bande et assujetties a la Loi sur les
Indiens, ainsi que leurs eaux et leur espace
aérien.

(2) Dans I’application de la présente loi aux
sociétés d’Etat, la mention de la gestion du ter-
ritoire domanial vaut mention de 1’administra-

« promoteur »
“proponent”

«rapport
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(3) For greater certainty, any construction,
operation, modification, decommissioning,
abandonment or other undertaking in relation to
a physical work and any activity that is prescri-
bed or is within a class of activities that is pre-
scribed for the purposes of the definition
“project” in subsection (1) is a project for at
least so long as, in relation to it, a person or
body referred to in subsection 5(1) or (2), 8(1),
9(2), 9.1(2), 10(1) or 10.1(2) is considering, but
has not yet taken, an action referred to in those
subsections.

1992, c. 37, 5. 2; 1993, c. 28, s. 78, c. 34, s. 18(F); 1996, c.
31,s.61; 1998, c. 10, s. 164, c. 15, 5. 50; 2002, c. 7, s. 122,
c.29,s.137;2003,c¢c.9,s. 1.

HER MAJESTY

3. This Act is binding on Her Majesty in
right of Canada or a province.

PURPOSES
4. (1) The purposes of this Act are

(a) to ensure that projects are considered in
a careful and precautionary manner before
federal authorities take action in connection
with them, in order to ensure that such
projects do not cause significant adverse en-
vironmental effects;

(b) to encourage responsible authorities to
take actions that promote sustainable devel-
opment and thereby achieve or maintain a
healthy environment and a healthy economy;

(b.1) to ensure that responsible authorities
carry out their responsibilities in a coordina-
ted manner with a view to eliminating unnec-
essary duplication in the environmental as-
sessment process;

(b.2) to promote cooperation and coordina-
ted action between federal and provincial
governments with respect to environmental
assessment processes for projects;

(b.3) to promote communication and coop-
eration between responsible authorities and
Aboriginal peoples with respect to environ-
mental assessment;

(c) to ensure that projects that are to be car-
ried out in Canada or on federal lands do not
cause significant adverse environmental ef-

tion du territoire domanial ou du fait d’en étre
propriétaire.

(3) Il est entendu que la réalisation — y
compris I’exploitation, la modification, la dés-
affectation ou la fermeture — d’un ouvrage, ou
I’exercice d’une activité désignée par réglement
ou faisant partie d’une catégorie d’activités dé-
signée par réglement pour I’application de la
définition de « projet » au paragraphe (1), con-
stituent un projet, au minimum, tant qu’une
personne ou un organisme visés aux paragra-
phes 5(1) ou (2), 8(1), 9(2), 9.1(2), 10(1) ou
10.1(2) envisage mais n’a pas encore pris une
mesure prévue a ces dispositions.

1992, ch. 37, art. 2; 1993, ch. 28, art. 78, ch. 34, art. 18(F);
1996, ch. 31, art. 61; 1998, ch. 10, art. 164, ch. 15, art. 50;
2002, ch. 7, art. 122, ch. 29, art. 137; 2003, ch. 9, art. 1.

SA MAJESTE

3. La présente loi lie Sa Majesté du chef du
Canada ou d’une province.

OBJET
4. (1) La présente loi a pour objet :

a) de veiller & ce que les projets soient étu-
diés avec soin et prudence avant que les au-
torités fédérales prennent des mesures a leur
égard, afin qu’ils n’entrainent pas d’effets
environnementaux négatifs importants;

b) d’inciter ces autorités a favoriser un déve-
loppement durable propice a la salubrité de
I’environnement et a la santé de 1’économie;

b.1) de faire en sorte que les autorités res-
ponsables s’acquittent de leurs obligations
afin d’éviter tout double emploi dans le pro-
cessus d’évaluation environnementale;

b.2) de promouvoir la collaboration des
gouvernements fédéral et provinciaux, et la
coordination de leurs activités, dans le cadre
du processus d’évaluation environnementale
de projets;

b.3) de promouvoir la communication et la
collaboration entre les autorités responsables
et les peuples autochtones en matiére d’éva-
luation environnementale;

c) de faire en sorte que les éventuels effets
environnementaux négatifs importants des
projets devant étre réalisés dans les limites
du Canada ou du territoire domanial ne dé-
bordent pas ces limites;

Précision

Sa Majesté

Objet
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fects outside the jurisdictions in which the
projects are carried out; and

(d) to ensure that there be opportunities for
timely and meaningful public participation
throughout the environmental assessment
process.

(2) In the administration of this Act, the
Government of Canada, the Minister, the Agen-
cy and all bodies subject to the provisions of
this Act, including federal authorities and re-
sponsible authorities, shall exercise their pow-
ers in a manner that protects the environment
and human health and applies the precautionary
principle.

1992, c. 37, s. 4; 1993, c. 34, s. 19(F); 1994, c. 46, s. 1;
2003, ¢.9,s. 2.

ENVIRONMENTAL ASSESSMENT OF
PROJECTS

PROJECTS TO BE ASSESSED

5. (1) An environmental assessment of a
project is required before a federal authority ex-
ercises one of the following powers or performs
one of the following duties or functions in re-
spect of a project, namely, where a federal au-
thority

(a) is the proponent of the project and does
any act or thing that commits the federal au-
thority to carrying out the project in whole or
in part;

(b) makes or authorizes payments or pro-
vides a guarantee for a loan or any other
form of financial assistance to the proponent
for the purpose of enabling the project to be
carried out in whole or in part, except where
the financial assistance is in the form of any
reduction, avoidance, deferral, removal, re-
fund, remission or other form of relief from
the payment of any tax, duty or impost im-
posed under any Act of Parliament, unless
that financial assistance is provided for the
purpose of enabling an individual project
specifically named in the Act, regulation or
order that provides the relief to be carried
out;

(c) has the administration of federal lands
and sells, leases or otherwise disposes of
those lands or any interests in those lands, or
transfers the administration and control of
those lands or interests to Her Majesty in

d) de veiller a ce que le public ait la possibi-
lité¢ de participer de fagon significative et en
temps opportun au processus de I’évaluation
environnementale.

(2) Pour I’application de la présente loi, le
gouvernement du Canada, le ministre, I’ Agence
et les organismes assujettis aux dispositions de
celle-ci, y compris les autorités fédérales et les
autorités responsables, doivent exercer leurs
pouvoirs de manicére a protéger 1’environne-
ment et la santé humaine et a appliquer le prin-
cipe de la prudence.

1992, ch. 37, art. 4; 1993, ch. 34, art. 19(F); 1994, ch. 46,
art. 1; 2003, ch. 9, art. 2.

EVALUATION ENVIRONNEMENTALE
DES PROJETS

PROJETS VISES

5. (1) L’évaluation environnementale d’un
projet est effectuée avant I’exercice d’une des
attributions suivantes :

a) une autorité fédérale en est le promoteur
et le met en oeuvre en tout ou en partie;

b) une autorité fédérale accorde a un promo-
teur en vue de I’aider a mettre en oeuvre le
projet en tout ou en partic un financement,
une garantie d’emprunt ou toute autre aide fi-
nanciére, sauf si 1’aide financiére est accor-
dée sous forme d’allégement — notamment
réduction, évitement, report, remboursement,
annulation ou remise — d’une taxe ou d’un
impdt qui est prévu sous le régime d’une loi
fédérale, a moins que cette aide soit accordée
en vue de permettre la mise en oeuvre d’un
projet particulier spécifié nommément dans
la loi, le réglement ou le décret prévoyant
I’allégement;

C) une autorité fédérale administre le terri-
toire domanial et en autorise la cession, no-
tamment par vente ou cession a bail, ou celle
de tout droit foncier relatif a celui-ci ou en
transfere a Sa Majesté du chef d’une provin-
ce I’administration et le contrdle, en vue de
la mise en oeuvre du projet en tout ou en par-
tie;

d) une autorité fédérale, aux termes d’une
disposition prévue par réglement pris en ver-
tu de I’alinéa 59f), délivre un permis ou une

Mission du
gouvernement
du Canada

Projets visés
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right of a province, for the purpose of ena-
bling the project to be carried out in whole or
in part; or

(d) under a provision prescribed pursuant to
paragraph 59(f), issues a permit or licence,
grants an approval or takes any other action
for the purpose of enabling the project to be
carried out in whole or in part.

(2) Notwithstanding any other provision of
this Act,

(a) an environmental assessment of a project
is required before the Governor in Council,
under a provision prescribed pursuant to reg-
ulations made under paragraph 59(Q), issues
a permit or licence, grants an approval or
takes any other action for the purpose of ena-
bling the project to be carried out in whole or
in part; and

(b) the federal authority that, directly or
through a Minister of the Crown in right of
Canada, recommends that the Governor in
Council take an action referred to in para-
graph (@) in relation to that project

(1) shall ensure that an environmental as-
sessment of the project is conducted as
early as is practicable in the planning
stages of the project and before irrevoca-
ble decisions are made,

(i1) is, for the purposes of this Act and the
regulations, except subsection 11(2) and
sections 20 and 37, the responsible author-
ity in relation to the project,

(iii) shall consider the applicable reports
and comments referred to in sections 20
and 37, and

(iv) where applicable, shall perform the
duties of the responsible authority in rela-
tion to the project under section 38 as if it
were the responsible authority in relation
to the project for the purposes of para-
graphs 20(1)(a) and 37(1)(a).

6. Notwithstanding any other provision of
this Act, no confidence of the Queen’s Privy
Council for Canada in respect of which subsec-
tion 39(1) of the Canada Evidence Act applies
shall be disclosed or made available to any per-
son.

licence, donne toute autorisation ou prend
toute mesure en vue de permettre la mise en
oeuvre du projet en tout ou en partie.

(2) Par dérogation a toute autre disposition
de la présente loi :

a) I’évaluation environnementale d’un projet
est obligatoire, avant que le gouverneur en
conseil, en vertu d’une disposition désignée
par réglement aux termes de l’alinéa 59Q),
prenne une mesure, notamment délivre un
permis ou une licence ou accorde une appro-
bation, autorisant la réalisation du projet en
tout ou en partie;

b) I’autorité fédérale qui, directement ou par
I’intermédiaire d’un ministre fédéral, recom-
mande au gouverneur en conseil la prise
d’une mesure visée a I’alinéa a) a 1’égard du
projet :

(1) est tenue de veiller a ce que 1’évalua-
tion environnementale du projet soit effec-
tuée le plus t6t possible au stade de la pla-
nification de celui-ci, avant la prise d’une
décision irrévocable,

(il) est 1’autorité responsable a 1’égard du
projet pour 1’application de la présente loi
— a D’exception du paragraphe 11(2) et
des articles 20 et 37 — et de ses reégle-
ments,

(iii) est tenue de prendre en compte les
rapports et observations pertinents visés
aux articles 20 et 37,

(iv) le cas échéant, est tenue d’exercer a
I’égard du projet les attributions de 1’auto-
rit¢ responsable prévues a [’article 38
comme si celle-ci était 1’autorité responsa-
ble a I’égard du projet pour 1’application
des alinéas 20(1)a) et 37(1)a).

6. Par dérogation a toute autre disposition de
la présente loi, nul renseignement confidentiel
du Conseil privé de la Reine pour le Canada vi-
sé par le paragraphe 39(1) de la Loi sur la pre-
uve au Canada ne peut étre divulgué ni fourni a
quiconque.

Projets
nécessitant
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gouverneur en
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EXxcLUDED PRroOJECTS

7. (1) An assessment of a project is not re-
quired under section 5 or sections 8 to 10.1,
where

(a) the project is described in an exclusion
list;

(b) the project is to be carried out in re-
sponse to a national emergency for which
special temporary measures are being taken
under the Emergencies Act; or

(c) the project is to be carried out in re-
sponse to an emergency and carrying out the
project forthwith is in the interest of prevent-
ing damage to property or the environment
or is in the interest of public health or safety.

(2) For greater certainty, an assessment is
not required under any of the provisions refer-
red to in this subsection where a federal author-
ity exercises a power or performs a duty or
function referred to in paragraph 5(1)(b) or
10.1(2)(b) — or a person or body exercises a
power or performs a duty or function referred
to in paragraph 5(1)(b), 9(2)(b), 9.1(2)(b) or
10(1)(b) — in relation to a project and the es-
sential details of the project are not specified
before or at the time the power is exercised or
the duty or function is performed.

1992, c. 37,s. 7; 1994, c. 26, s. 23(F); 2003, c. 9, s. 3.

8. (1) A Crown corporation, as defined in
subsection 83(1) of the Financial Administra-
tion Act, that is not a federal authority shall, if
regulations have been made in relation to it un-
der paragraph 59(j) and have come into force,
ensure that, before it exercises a power or per-
forms a duty or function referred to in any of
paragraphs 5(1)(@) to (d) in relation to a
project, an environmental assessment of the
project under this section is conducted in ac-
cordance with those regulations as early as is
practicable in the planning stages of the project
and before irrevocable decisions are made.

(2) Notwithstanding section 5, a Minister of
the Crown in right of Canada is not required to
ensure that an environmental assessment of a
project is conducted by reason only of that min-
ister’s authorization or approval under any oth-
er Act of Parliament or any regulations made
under such an Act of the exercise of a power or
performance of a duty or function referred to in
paragraph 5(1)(@), (b) or (¢) in relation to the

ExcLusIoNs

7. (1) N’ont pas a faire I’objet d’une évalua-
tion en application des articles 5 ou 8 & 10.1 les
projets :

a) qui sont visés dans les listes d’exclusion;

b) qui sont mis en oeuvre en réaction a des
situations de crise nationale pour lesquelles
des mesures d’intervention sont prises aux
termes de la Loi sur les mesures d’urgence;

C) qui sont mis en oeuvre en réaction a une
situation d’urgence et qu’il importe, soit pour
la protection de biens ou de I’environnement,
soit pour la santé ou la sécurité publiques, de
mettre en oeuvre sans délai.

(2) 1I est entendu que I’évaluation n’est pas
nécessaire dans les cas ou |’autorité fédérale
exerce une attribution visée aux alinéas 5(1)b)
ou 10.1(2)b) — ou une personne ou un organis-
me exerce une attribution visée a 1’un ou 1’autre
des alinéas 5(1)b), 9(2)b), 9.1(2)b) ou 10(1)b)
— a I’égard d’un projet dont les détails essen-
tiels ne sont pas déterminés au moment de
I’exercice de cette attribution.

1992, ch. 37, art. 7; 1994, ch. 26, art. 23(F); 2003, ch. 9,
art. 3.

8. (1) A compter de I’entrée en vigueur des
réglements pris a son égard en vertu de 1’alinéa
59j), toute société d’Etat, au sens du paragraphe
83(1) de la Loi sur la gestion des finances pu-
bliques, qui n’est pas une autorité fédérale veil-
le, avant d’exercer une attribution visée a 1’un
ou l’autre des alinéas 5(1)a) a d) a I’égard d’un
projet, a ce qu’une évaluation environnementa-
le du projet soit effectuée conformément a ces
réglements, le plus tot possible au stade de la
planification du projet et avant la prise d’une
décision irrévocable.

(2) Malgré D’article 5, un ministre fédéral
n’est pas tenu de veiller & ce que I’évaluation
environnementale d’un projet soit effectuée
uniquement parce qu’il autorise ou approuve,
en vertu d’une autre loi fédérale ou de ses re-
glements, I’exercice par une société d’Etat, au
sens de la Loi sur la gestion des finances publi-
ques, d’une attribution visée aux alinéas 5(1)a),
b) ou ¢) a I’égard du projet.
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project by a Crown corporation within the
meaning of the Financial Administration Act.

(3) If a Crown corporation is the proponent
of a project and proposes to do any act or thing
that commits it to carrying out the project in
whole or in part and a federal authority other
than the Crown corporation is required under
paragraph 5(1)(d) to ensure the conduct of an
environmental assessment of that project, the
Crown corporation is not required to ensure
that an environmental assessment of the project
is conducted but, for greater certainty, it may
accept a delegation from the federal authority
under section 17.

1992, ¢. 37, 5. 8; 2003, ¢c. 9, s. 4.

9. (1) The Hamilton Harbour Commission-
ers as constituted pursuant to The Hamilton
Harbour Commissioners’ Act, a harbour com-
mission established pursuant to the Harbour
Commissions Act, a not-for-profit corporation
that enters into an agreement under subsection
80(5) of the Canada Marine Act or a port au-
thority established under that Act shall, if regu-
lations have been made under paragraph 59(k)
and have come into force, ensure that an envi-
ronmental assessment of a project under this
section is conducted in accordance with those
regulations as early as is practicable in the
planning stages of the project and before irrev-
ocable decisions are made.

(2) The environmental assessment of a
project under this section shall be conducted
where

(a) a person or body referred to in subsec-
tion (1) is the proponent of the project and
does any act or thing that commits it to car-
rying out the project in whole or in part;

(b) a person or body referred to in subsec-
tion (1) makes or authorizes payments or
provides a guarantee for a loan or any other
form of financial assistance to the proponent
for the purpose of enabling the project to be
carried out in whole or in part;

(c) a person or body referred to in subsec-
tion (1) sells, leases or otherwise disposes of
federal lands or any interests in those lands,
for the purpose of enabling the project to be
carried out in whole or in part;

(d) under a provision prescribed under para-
graph 59(k.1), a person or body referred to in

(3) La société d’Etat qui est le promoteur
d’un projet et se propose de le mettre en ceuvre
en tout ou en partie n’est pas tenue de veiller a
ce que soit effectuée une évaluation environne-
mentale du projet si une autorité fédérale — au-
tre que la société d’Etat — doit prendre une
mesure prévue a I’alinéa 5(1)d) a I’égard du
projet; il est entendu que rien ne 1’empéche
d’accepter une délégation dans le cadre de ’ar-
ticle 17.

1992, ch. 37, art. 8; 2003, ch. 9, art. 4.

9. (1) Les commissaires nommés en vertu
de la Loi des commissaires du havre de Hamil-
ton, les commissions portuaires constituées par
la Loi sur les commissions portuaires, la socié-
té sans but lucratif qui a conclu une entente en
vertu du paragraphe 80(5) de la Loi maritime
du Canada et les administrations portuaires
constituées sous le régime de cette loi veillent,
a compter de ’entrée en vigueur des réglements
pris en vertu de I’alinéa 59k), a ce qu’une éva-
luation environnementale d’un projet soit effec-
tuée conformément a ces réglements, le plus tot
possible au stade de la planification du projet et
avant la prise d’une décision irrévocable.

(2) L’évaluation environnementale d’un pro-
jet est effectuée dans les cas suivants :

a) les personnes ou organismes visés au pa-
ragraphe (1) en sont le promoteur et le met-
tent en ceuvre, en tout ou en partie;

b) ils accordent au promoteur un finance-
ment, une garantie d’emprunt ou toute autre
aide financiére en vue d’en permettre la mise
en ceuvre, en tout ou en partie;

c) ils autorisent la cession du territoire do-
manial, notamment par vente ou cession a
bail, ou celle de tout droit foncier relatif a ce-
lui-ci, en vue de la mise en ceuvre du projet,
en tout ou en partie;

d) aux termes d’une disposition visée par re-
glement pris en vertu de 1’alinéa 59k.1), ils
délivrent un permis ou une licence, donnent
toute autorisation ou prennent toute mesure
en vue de permettre la mise en ceuvre du pro-
jet, en tout ou en partie;

10

Préséance de
I"autorité
fédérale

Commissions
portuaires et
administrations
portuaires

Projets visés



Prescribed
authorities

Projects

Evaluation environnementale — 12 ao(it 2009

subsection (1) issues a permit or licence,
grants an approval or takes any other action
for the purpose of enabling the project to be
carried out in whole or in part; or

(e) in circumstances prescribed by regula-
tions made under paragraph 59(k.2), a
project is to be carried out in whole or in part
on federal lands over which a person or body
referred to in subsection (1) has administra-
tion or management.

1992, ¢. 37,.9; 1998, c. 10, s. 165; 2003, c. 9, s. 5.

9.1 (1) If regulations have been made under
paragraph 59(k.3) and have come into force, an
authority prescribed by those regulations shall
ensure that an environmental assessment of a
project under this section is conducted in ac-
cordance with those regulations as early as is
practicable in the planning stages of the project
and before irrevocable decisions are made.

(2) The environmental assessment of a
project under this section shall be conducted
where

(a) the project is to be carried out on federal
lands and the prescribed authority is the pro-
ponent of the project and does any act or
thing that commits it to carrying out the
project in whole or in part;

(b) the project is to be carried out on federal
lands and the prescribed authority makes or
authorizes payments or provides a guarantee
for a loan or any other form of financial as-
sistance to the proponent for the purpose of
enabling the project to be carried out in
whole or in part;

(c) the prescribed authority sells, leases or
otherwise disposes of federal lands or any in-
terests in those lands, for the purpose of ena-
bling the project to be carried out in whole or
in part;

(d) the prescribed authority, under a provi-
sion prescribed under paragraph 59(k.4), is-
sues a permit or licence, grants an approval
or takes any other action for the purpose of
enabling the project to be carried out in
whole or in part; or

(e) in circumstances prescribed by regula-
tions made under paragraph 59(k.5), a
project is to be carried out in whole or in part
on federal lands over which the prescribed

e) le cas est prévu par réglement pris en ver-
tu de I’alinéa 59k.2) et le projet doit étre mis
en ceuvre, en tout ou en partie, sur le territoi-
re domanial dont ils ont I’administration ou
la gestion.

1992, ch. 37, art. 9; 1998, ch. 10, art. 165; 2003, ch. 9, art.
5.

9.1 (1) A compter de I’entrée en vigueur
des réglements pris en vertu de I’alinéa 59k.3),
toute autorité visée par ceux-ci veille a ce
qu’une évaluation environnementale d’un pro-
jet soit effectuée conformément a ces regle-
ments, le plus tot possible au stade de la plani-
fication de celui-ci et avant la prise d’une
décision irrévocable.

(2) L’évaluation environnementale d’un pro-
jet est effectuée dans les cas suivants :

a) l’autorité en est le promoteur et le met en
ceuvre, en tout ou en partie, sur un territoire
domanial;

b) elle accorde au promoteur un finance-
ment, une garantie d’emprunt ou toute autre
aide financiére en vue d’en permettre la mise
en ceuvre, en tout ou en partie, sur le territoi-
re domanial;

C) clle autorise la cession du territoire doma-
nial, notamment par vente ou cession a bail,
ou celle de tout droit foncier relatif a celui-ci,
en vue de la mise en ceuvre du projet, en tout
ou en partie;

d) aux termes d’une disposition visée par re-
glement pris en vertu de 1’alinéa 59k.4), elle
délivre un permis ou une licence, donne tou-
te autorisation ou prend toute mesure en vue
de permettre la mise en ceuvre du projet, en
tout ou en partie;

e) le cas est prévu par réglement pris en ver-
tu de I’alinéa 59Kk.5) et le projet doit étre mis
en ceuvre, en tout ou en partie, sur le territoi-
re domanial dont elle a I’administration ou la
gestion ou sur lequel elle a un droit ou un in-
térét prévus par réglement.

2003, ch. 9, art. 5.
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authority has administration or management
or any right or interest specified in those reg-
ulations.

2003,¢.9,s. 5.

10. (1) If a project is to be carried out in
whole or in part on a reserve that has been set
apart for the use and benefit of a band and that
is subject to the Indian Act, the council of the
band for whose use and benefit the reserve has
been set apart shall, if regulations that apply to
the band have been made under paragraph 59(1)
and have come into force, ensure that an envi-
ronmental assessment of the project is conduc-
ted in accordance with those regulations before
the band council exercises one of the following
powers or performs one of the following duties
or functions in respect of the project, namely,
where the band council

(a) is the proponent of the project and does
any act or thing that commits it to carrying
out the project in whole or in part;

(b) makes or authorizes payments or pro-
vides a guarantee for a loan or any other
form of financial assistance to the proponent
of the project for the purpose of enabling the
project to be carried out in whole or in part,
including financial assistance in the form of
any reduction, avoidance, deferral, removal,
refund, remission or other form of relief
from the payment of any tax; or

(c) takes any action under a provision pre-
scribed under paragraph 59(1.001) for the
purpose of enabling the project to be carried
out in whole or in part.

(2) Where an environmental assessment of a
project is required under subsection (1), the
band council shall ensure that the assessment is
conducted as early as is practicable in the plan-
ning stages of the project and before irrevoca-
ble decisions are made.

1992, c. 37,s. 10; 2003, c. 9, s. 5.

10.1 (1) The Canadian International Devel-
opment Agency shall, if regulations have been
made under paragraph 59(1.01) and have come
into force, ensure that an environmental assess-
ment of a project is conducted under this sec-
tion in accordance with those regulations as
early as is practicable in the planning stages of
the project and before irrevocable decisions are
made.

10. (1) Le conseil d’une bande assujettie a
la Loi sur les Indiens veille, a compter de ’en-
trée en vigueur des réglements pris en vertu de
I’alinéa 591) a son égard, a ce qu’une évaluation
environnementale d’un projet devant étre mis
en ceuvre, en tout ou en partie, sur une réserve
mise de coté a 1’usage et au profit de cette ban-
de soit effectuée conformément a ces régle-
ments, avant 1’exercice de 1’une des attributions
suivantes :

a) il est le promoteur du projet et le met en
ceuvre en tout ou en partie;

b) il accorde a un promoteur en vue de 1’ai-
der a mettre en ceuvre le projet en tout ou en
partie un financement, une garantie d’em-
prunt ou toute autre aide financiére, y com-
pris une aide financiére accordée sous forme
d’allégement — réduction, évitement, report,
remboursement, annulation ou remise —
d’une taxe;

¢) il prend une mesure, au titre d’une dispo-
sition prévue par réglement pris en vertu de
I’alinéa 591.001), en vue de permettre la mise
en ceuvre du projet en tout ou en partie.

(2) Dans le cas ou I’évaluation environne-
mentale d’un projet est obligatoire au titre du
paragraphe (1), le conseil de bande veille a ce
que celle-ci soit effectuée le plus tot possible au
stade de la planification du projet, avant la prise
d’une décision irrévocable.

1992, ch. 37, art. 10; 2003, ch. 9, art. 5.

10.1 (1) L’Agence canadienne de dévelop-
pement international veille, a compter de 1’en-
trée en vigueur du réglement pris en vertu de
I’alinéa 591.01), & ce qu’une évaluation envi-
ronnementale d’un projet soit effectuée confor-
mément a ces réglements, le plus tot possible
au stade de la planification de celui-ci et avant
la prise d’une décision irrévocable.
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(2) An environmental assessment of a
project under this section is required to be con-
ducted where the Canadian International Devel-
opment Agency

(a) is the proponent of the project and does
any act or thing that commits it to carrying
out the project in whole or in part; or

(b) makes or authorizes payments or pro-
vides a guarantee for a loan or any other
form of financial assistance for the purpose
of enabling the project to be carried out in
whole or in part.

(3) The application of subsection 5(1) to the
Canadian International Development Agency is
suspended while regulations referred to in sub-
section (1) are in force.

2003,c.9,s. 5.

RESPONSIBLE AUTHORITY

11. (1) Where an environmental assessment
of a project is required, the federal authority re-
ferred to in section 5 in relation to the project
shall ensure that the environmental assessment
is conducted as early as is practicable in the
planning stages of the project and before irrev-
ocable decisions are made, and shall be referred
to in this Act as the responsible authority in re-
lation to the project.

(2) A responsible authority shall not exer-
cise any power or perform any duty or function
referred to in section 5 in relation to a project
unless it takes a course of action pursuant to
paragraph 20(1)(a) or 37(1)(a).

11.1 (1) The Minister or the minister
through whom the responsible authority is ac-
countable to Parliament for the conduct of its
affairs in respect of a project being assessed un-
der this Act — or, if there is more than one re-
sponsible authority in respect of a project, the
ministers together — may, by order, prohibit a
proponent from doing, until the day on which
the responsible authority or authorities take a
course of action under paragraph 20(1)(a) or
(b) or subsection 37(1), any act or thing that
carries out the project being assessed in whole
or in part and that would alter the environment.

(2) An order under subsection (1) takes ef-
fect on the day on which it is made.

(2) L’évaluation environnementale d’un pro-
jet est effectuée dans les cas ou I’Agence cana-
dienne de développement international :

a) en est le promoteur et le met en ceuvre, en
tout ou en partie;

b) accorde un financement, une garantic
d’emprunt ou toute autre aide financiére en
vue d’en permettre la mise en ceuvre, en tout
ou en partie.

(3) L’application du paragraphe 5(1) a
I’Agence canadienne de développement inter-
national est suspendue, de I’entrée en vigueur
du réglement visé au paragraphe (1) a son abro-
gation.

2003, ch. 9, art. 5.

AUTORITE RESPONSABLE

11. (1) Dans le cas ou I’évaluation environ-
nementale d’un projet est obligatoire, I’autorité
fédérale visée a I’article 5 veille a ce que 1’éva-
luation environnementale soit effectuée le plus
tot possible au stade de la planification du pro-
jet, avant la prise d’une décision irrévocable, et
est appelée, dans la présente loi, I’autorité res-
ponsable de ce projet.

(2) L’autorité responsable d’un projet ne
peut exercer ses attributions a 1’égard de celui-
ci que si elle prend une décision aux termes des
alinéas 20(1)a) ou 37(1)a).

11.1 (1) Le ministre ou le ministre qui doit
répondre devant le Parlement des activités de
I’autorité responsable — ou les ministres agis-
sant conjointement, lorsque plusieurs autorités
sont responsables d’un méme projet — peut,
par arrété, ordonner au promoteur de s’abstenir
de tout acte modifiant ’environnement et per-
mettant la mise en ceuvre, méme partielle, du
projet faisant I’objet de 1’évaluation jusqu’a ce
que I’autorité ait pris une décision en applica-
tion des alinéas 20(1)a) ou b) ou du paragraphe
37(1).

(2) L’arrété prend effet dés sa prise.
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(3) The order ceases to have effect 14 days
after it is made unless, within that period, it is
approved by the Governor in Council.

(4) The order is exempt from the application
of sections 3, 5 and 11 of the Statutory Instru-
ments Act and shall be published in the Canada
Gazette within 23 days after it is approved by
the Governor in Council.

2003, c.9,s. 6.

11.2 (1) If, on the application of the Attor-
ney General of Canada or any interested per-
son, it appears to a court of competent jurisdic-
tion that an order made under section 11.1 has
been, is about to be or is likely to be contra-
vened, the court may issue an injunction order-
ing any person named in the application to re-
frain from doing any act or thing that would
contravene the order, until the day on which the
responsible authority or authorities referred to
in that section take a course of action under
paragraph 20(1)(@) or (b) or subsection 37(1).

(2) At least forty-eight hours before an in-
junction is issued under subsection (1), notice
of the application shall be given to persons
named in the application, unless the urgency of
the situation is such that the delay involved in
giving the notice would not be in the public in-
terest.

2003,c¢.9,s. 6.

12. (1) Where there are two or more respon-
sible authorities in relation to a project, they
shall together determine the manner in which to
perform their duties and functions under this
Act and the regulations.

(2) In the case of a disagreement, the Agen-
cy may advise responsible authorities and other
federal authorities with respect to their powers,
duties and functions under this Act and the
manner in which those powers, duties and func-
tions may be determined and allocated among
them.

(3) Every federal authority that is in posses-
sion of specialist or expert information or
knowledge with respect to a project shall, on
request, make available that information or
knowledge to the responsible authority or to a
mediator or a review panel.

(4) Where a screening or comprehensive
study of a project is to be conducted and a ju-

(3) L’arrété devient inopérant a défaut d’ap-
probation par le gouverneur en conseil dans les
quatorze jours suivant sa prise.

(4) L’arrété est soustrait a I’application des
articles 3, 5 et 11 de la Loi sur les textes régle-
mentaires; il est publié dans la Gazette du
Canada dans les vingt-trois jours suivant son
approbation.

2003, ch. 9, art. 6.

11.2 (1) Si, sur demande présentée par le
procureur général du Canada ou toute personne
intéressée, il conclut a 1’inobservation — réelle
ou appréhendée — de I’arrété pris en applica-
tion de l’article 11.1, le tribunal compétent
peut, par injonction, interdire a toute personne
visée par la demande d’accomplir tout acte qui
contreviendrait a I’arrété jusqu’a ce que 1’auto-
rité responsable ait pris une décision en appli-
cation des alinéas 20(1)a) ou b) ou du paragra-
phe 37(1).

(2) Sauflorsque cela serait contraire a I’inté-
rét public en raison de 1’urgence de la situation,
I’injonction est subordonnée a la signification
d’un préavis d’au moins quarante-huit heures
aux parties nommées dans la demande.

2003, ch. 9, art. 6.

12. (1) Dans le cas ou plusieurs autorités
responsables sont chargées d’un méme projet,
elles décident conjointement de la facon de
remplir les obligations qui leur incombent aux
termes de la présente loi et des réglements.

(2) En cas de différend, 1’Agence peut con-
seiller les autorités responsables et les autres
autorités fédérales sur leurs obligations com-
munes et sur la fagon de les remplir conjointe-
ment.

(3) 1l incombe a ’autorité fédérale pourvue
des connaissances voulues touchant un projet
de fournir, sur demande, les renseignements
pertinents a 1’autorité responsable ou a un mé-
diateur ou & une commission.

(4) L’autorité responsable peut, dans le ca-
dre de I’examen préalable ou de 1’é¢tude appro-
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risdiction has a responsibility or an authority to
conduct an assessment of the environmental ef-
fects of the project or any part thereof, the re-
sponsible authority may cooperate with that ju-
risdiction  respecting the  environmental
assessment of the project.

(5) In this section, “jurisdiction” means
(a) the government of a province;

(b) an agency or a body that is established
pursuant to the legislation of a province and
that has powers, duties or functions in rela-
tion to an assessment of the environmental
effects of a project;

(c) a body that is established pursuant to a
land claims agreement referred to in section
35 of the Constitution Act, 1982 and that has
powers, duties or functions in relation to an
assessment of the environmental effects of a
project; or

(d) a governing body that is established pur-
suant to legislation that relates to the self-
government of Indians and that has powers,
duties or functions in relation to an assess-
ment of the environmental effects of a
project.

1992, c. 37, s. 12; 1993, c. 34, s. 20(F).

FEDERAL ENVIRONMENTAL ASSESSMENT
COORDINATOR

12.1 The role of a federal environmental as-
sessment coordinator is to coordinate the par-
ticipation of federal authorities in the environ-
mental assessment process for a project where a
screening or comprehensive study is or might
be required and to facilitate communication and
cooperation among them and with provinces,
persons or bodies referred to in sections 8 to
10, jurisdictions referred to in paragraph 12(5)
(c) or (d) or 40(1)(e) or (f) and other partici-
pants.
2003,¢.9,s.7.

12.2 The federal environmental assessment
coordinator shall

(a) ensure that the federal authorities that
are or may be responsible authorities and
those that are or may be in possession of spe-
cialist or expert information or knowledge
with respect to the project are identified,

fondie d’un projet, coopérer, pour 1’évaluation
environnementale de celui-ci, avec I’instance
qui a la responsabilité ou le pouvoir d’effectuer
I’évaluation des effets environnementaux de
tout ou partie d’un projet.

(5) Dans le présent article, « instance » s’en-
tend :

a) du gouvernement d’une province;

b) d’un organisme établi sous le régime
d’une loi provinciale ayant des attributions
relatives a I’évaluation des effets environne-
mentaux d’un projet;

C) d’un organisme, constitué aux termes
d’un accord sur des revendications territoria-
les visé a I’article 35 de la Loi constitution-
nelle de 1982, ayant des attributions relatives
a D’évaluation des effets environnementaux
d’un projet;

d) d’un organisme dirigeant, constitué¢ par
une loi relative a 1’autonomie gouvernemen-
tale des Indiens, ayant des attributions relati-
ves a I’évaluation des effets environnemen-
taux d’un projet.

1992, ch. 37, art. 12; 1993, ch. 34, art. 20(F).

COORDONNATEUR FEDERAL DE L’EVALUATION
ENVIRONNEMENTALE

12.1 Le coordonnateur fédéral de 1’évalua-
tion environnementale d’un projet est chargé de
coordonner la participation des autorités fédéra-
les au processus d’évaluation environnementale
pour un projet qui doit ou pourrait faire 1’objet
d’un examen préalable ou d’une étude appro-
fondie et de faciliter les communications et la
collaboration entre elles et avec les autres inter-
venants, notamment les provinces, les person-
nes et organismes visés aux articles 8 a 10 et
les instances au sens prévu aux alinéas 12(5)c)
ou d) ou 40(1)e) ou f).

2003, ch. 9, art. 7.

12.2 Le coordonnateur est tenu :

a) de veiller au recensement des autorités
responsables — actuelles ou éventuelles — ,
de méme que des autorités fédérales dispo-
sant — effectivement ou éventuellement —
de I’expertise ou des connaissances voulues
touchant le projet;
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(b) coordinate their involvement throughout
the environmental assessment process;

(c) coordinate the responsible authorities’
fulfilment of their obligations under subsec-
tion 55.3(1), paragraph 55.4(1)(a) and sec-
tion 55.5;

(d) ensure that federal authorities fulfil their
obligations under this Act in a timely man-
ner; and

(e) coordinate the federal authorities’ in-
volvement with other jurisdictions.

2003,c.9,s.7.

12.3 In carrying out duties under section

12.2, the federal environmental assessment co-
ordinator may

(a) establish and chair a committee com-
posed of the federal authorities that are or
may be responsible authorities for the project
and those that are or may be in possession of
specialist or expert information or knowl-
edge with respect to the project;

(b) after consulting with the authorities re-
ferred to in paragraph (@), establish time
lines in relation to the assessment; and

(c) in consultation with the federal authori-
ties that are or may be responsible authori-
ties, determine the timing of any public par-
ticipation.

2003,¢.9,s.7.

12.4 (1) Subject to subsection (3), the feder-

al environmental assessment coordinator for a
project is the Agency if

(a) the project is subject to the environmen-
tal assessment process of another jurisdiction
referred to in paragraph 12(5)(a), (c) or (d)
or 40(1)(e) or (f); or

(b) the project is described in the compre-
hensive study list.

(2) Subject to subsections (1) and (3), the

federal environmental assessment coordinator
for a project is

(a) the sole responsible authority in relation
to the project; or

(b) if there is more than one responsible au-
thority in relation to the project, the one that

b) de coordonner leur participation tout au
long du processus d’évaluation environne-
mentale;

¢) de coordonner 1’exécution, par les autori-
tés responsables, des obligations qui leur in-
combent en vertu du paragraphe 55.3(1), de
I’alinéa 55.4(1)a) et de I’article 55.5;

d) de veiller a ce que les autorités fédérales
s’acquittent des obligations qui leur incom-
bent en vertu de la présente loi en temps op-
portun;

e) de coordonner la participation des autori-
tés fédérales avec les autres instances.

2003, ch. 9, art. 7.

12.3 Dans 1’exercice de ses attributions, le

coordonnateur peut :

a) créer et présider un comité regroupant les
autorités responsables — actuelles ou éven-
tuelles — , de méme que les autorités fédéra-
les disposant — effectivement ou éventuelle-
ment — de ’expertise ou des connaissances
voulues touchant le projet;

b) aprées avoir consulté les autorités visées a
I’alinéa a), établir I’échéancier relatif a I’éva-
luation;

C) apres avoir consulté les autorités respon-
sables — actuelles ou éventuelles — , pré-
voir, 8’il y a lieu, le moment ou la participa-
tion du public sera sollicitée.

2003, ch. 9, art. 7.

12.4 (1) Sous réserve du paragraphe (3), les

attributions de coordonnateur sont exercées par
I’ Agence dans les cas suivants :

a) le projet est assujetti au processus d’éva-
luation environnementale d’une autre instan-
ce, au sens des alinéas 12(5)a), ¢) ou d) ou
40(1)e) ou f);

b) le projet est visé dans la liste d’étude ap-
profondie.

(2) Sous réserve des paragraphes (1) et (3),

les attributions de coordonnateur sont exer-
cées :
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is selected by the responsible authorities or,
if they have not selected one within a reason-
able time, the one that is designated by the
Agency.

(3) No person or body other than the coordi-
nator designated under subsections (1) and (2)
may assume any of the powers, duties or func-
tions of the federal environmental assessment
coordinator except

(a) the Agency, if the responsible authorities
referred to in paragraph (2)(b) and the Agen-
Ccy agree; or

(b) a responsible authority, in a case referred
to in paragraph (1)(@) or (b), if the Agency
and the responsible authority agree.

(4) For greater certainty, agreements con-
templated by subsection (3) may apply general-
ly and not be specific to a particular project.

2003,c.9,s.7.

12.5 Every federal authority shall comply in
a timely manner with requests and determina-
tions made by the federal environmental assess-
ment coordinator in the course of carrying out
its duties or functions.

2003,c.9,s.7.

AcTION OF FEDERAL AUTHORITIES SUSPENDED

13. Where a project is described in the com-
prehensive study list or is referred to a mediator
or a review panel, notwithstanding any other
Act of Parliament, no power, duty or function
conferred by or under that Act or any regula-
tion made thereunder shall be exercised or per-
formed that would permit the project to be car-
ried out in whole or in part unless an
environmental assessment of the project has
been completed and a course of action has been
taken in relation to the project in accordance
with paragraph 37(1)(a).

ENVIRONMENTAL ASSESSMENT
PROCESS
GENERAL

14. The environmental assessment process
includes, where applicable,

(a) a screening or comprehensive study and
the preparation of a screening report or a
comprehensive study report;

jointement ou, si elles ne le font pas dans un
délai raisonnable, par celle que 1’Agence dé-
signe.

(3) 1l ne peut étre dérogé aux paragraphes
(1) ou (2) que dans les cas suivants :

a) les autorités responsables visées a I’alinéa
(2)b) conviennent avec 1’Agence que celle-ci
exercera tout ou partie des attributions de co-
ordonnateur;

b) I’Agence convient avec une autorité res-
ponsable, dans les cas prévus aux alinéas
(1)a) ou b), que cette dernicre exercera tout
ou partie de ces attributions.

(4) 1l est entendu qu’une entente visée au
paragraphe (3) peut étre générale et ne pas étre
liée a un projet spécifique.

2003, ch. 9, art. 7.

12.5 1l incombe a toute autorité fédérale de
se conformer en temps opportun aux demandes
et aux décisions du coordonnateur agissant
dans I’exercice de ses attributions.

2003, ch. 9, art. 7.

SUSPENSION DES PRISES DE DECISION

13. Dans le cas ou un projet appartient a une
catégorie visée dans la liste d’étude approfon-
die, ou si un examen par une commission ou un
médiateur doit étre effectué, malgré toute autre
loi fédérale, I’exercice d’une attribution qui est
prévu par cette loi ou ses réglements pour met-
tre en oeuvre le projet en tout ou en partie est
subordonné a I’achévement de 1’évaluation en-
vironnementale de celui-ci et a la prise d’une
décision a son égard aux termes de I’alinéa
37(1)a).

PROCESSUS D’EVALUATION
ENVIRONNEMENTALE

DISPOSITIONS GENERALES

14. Le processus d’évaluation environne-
mentale d’un projet comporte, selon le cas :

a) un examen préalable ou une étude appro-
fondie et 1’établissement d’un rapport d’exa-
men préalable ou d’un rapport d’étude ap-
profondie;
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(b) a mediation or assessment by a review
panel as provided in section 29 and the prep-
aration of a report; and

(c) the design and implementation of a fol-
low-up program.

15. (1) The scope of the project in relation
to which an environmental assessment is to be
conducted shall be determined by

(a) the responsible authority; or

(b) where the project is referred to a media-
tor or a review panel, the Minister, after con-
sulting with the responsible authority.

(2) For the purposes of conducting an envi-
ronmental assessment in respect of two or more
projects,

(a) the responsible authority, or

(b) where at least one of the projects is re-
ferred to a mediator or a review panel, the
Minister, after consulting with the responsi-
ble authority,

may determine that the projects are so closely
related that they can be considered to form a
single project.

(3) Where a project is in relation to a physi-
cal work, an environmental assessment shall be
conducted in respect of every construction, op-
eration, modification, decommissioning, aban-
donment or other undertaking in relation to that
physical work that is proposed by the propo-
nent or that is, in the opinion of

(a) the responsible authority, or

(b) where the project is referred to a media-
tor or a review panel, the Minister, after con-
sulting with the responsible authority,

likely to be carried out in relation to that physi-
cal work.

1992, c. 37,s. 15; 1993, c. 34, s. 21(F).

16. (1) Every screening or comprehensive
study of a project and every mediation or as-
sessment by a review panel shall include a con-
sideration of the following factors:

(a) the environmental effects of the project,
including the environmental effects of mal-
functions or accidents that may occur in con-
nection with the project and any cumulative
environmental effects that are likely to result
from the project in combination with other

b) une médiation ou un examen par une
commission prévu a Particle 29 et I’établis-
sement d’un rapport;

c) I’¢laboration et l’application d’un pro-
gramme de suivi.

15. (1) L’autorité responsable ou, dans le
cas ou le projet est renvoyé a la médiation ou a
I’examen par une commission, le ministre,
aprés consultation de I’autorité responsable, dé-
termine la portée du projet a 1’égard duquel
I’évaluation environnementale doit étre effec-
tuée.

(2) Dans le cadre d’une évaluation environ-
nementale de deux ou plusieurs projets, 1’auto-
rité responsable ou, si au moins un des projets
est renvoyé a la médiation ou a ’examen par
une commission, le ministre, aprés consultation
de Iautorité responsable, peut décider que deux
projets sont liés assez étroitement pour é&tre
considérés comme un seul projet.

(3) Est effectuée, dans 1'un ou ’autre des
cas suivants, 1’évaluation environnementale de
toute opération — construction, exploitation,
modification, désaffectation, fermeture ou autre
— constituant un projet lié a un ouvrage :

a) I’opération est proposée par le promoteur;

b) I’autorité responsable ou, dans le cadre
d’une médiation ou de I’examen par une
commission et aprés consultation de cette au-
torité, le ministre estime 1’opération suscepti-
ble d’étre réalisée en liaison avec 1’ouvrage.

1992, ch. 37, art. 15; 1993, ch. 34, art. 21(F).

16. (1) L’examen préalable, 1’étude appro-
fondie, la médiation ou I’examen par une com-
mission d’un projet portent notamment sur les
¢léments suivants :

a) les effets environnementaux du projet, y
compris ceux causés par les accidents ou dé-
faillances pouvant en résulter, et les effets
cumulatifs que sa réalisation, combinée a
I’existence d’autres ouvrages ou a la réalisa-
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projects or activities that have been or will
be carried out;

(b) the significance of the effects referred to
in paragraph (a);

() comments from the public that are re-
ceived in accordance with this Act and the
regulations;

(d) measures that are technically and eco-
nomically feasible and that would mitigate
any significant adverse environmental effects
of the project; and

(e) any other matter relevant to the screen-
ing, comprehensive study, mediation or as-
sessment by a review panel, such as the need
for the project and alternatives to the project,
that the responsible authority or, except in
the case of a screening, the Minister after
consulting with the responsible authority,
may require to be considered.

(2) In addition to the factors set out in sub-
section (1), every comprehensive study of a
project and every mediation or assessment by a
review panel shall include a consideration of
the following factors:

(a) the purpose of the project;

(b) alternative means of carrying out the
project that are technically and economically
feasible and the environmental effects of any
such alternative means;

(c) the need for, and the requirements of,
any follow-up program in respect of the
project; and

(d) the capacity of renewable resources that
are likely to be significantly affected by the
project to meet the needs of the present and
those of the future.

(3) The scope of the factors to be taken into
consideration pursuant to paragraphs (1)(a), (b)
and (d) and (2)(b), (c) and (d) shall be deter-
mined

(a) by the responsible authority; or

(b) where a project is referred to a mediator
or a review panel, by the Minister, after con-
sulting the responsible authority, when fixing
the terms of reference of the mediation or re-
view panel.

tion d’autres projets ou activités, est suscep-
tible de causer a I’environnement;

b) I’importance des effets visés a I’alinéa a);

) les observations du public a cet égard, re-
cues conformément a la présente loi et aux
réglements;

d) les mesures d’atténuation réalisables, sur
les plans technique et économique, des effets
environnementaux importants du projet;

e) tout autre élément utile a I’examen pré-
alable, a I’étude approfondie, a la médiation
ou a I’examen par une commission, notam-
ment la nécessité du projet et ses solutions de
rechange, — dont 1’autorité responsable ou,
sauf dans le cas d’un examen préalable, le
ministre, aprés consultation de celle-ci, peut
exiger la prise en compte.

(2) L’étude approfondie d’un projet et 1’éva-
luation environnementale qui fait 1’objet d’une
médiation ou d’un examen par une commission

portent également sur les éléments suivants :

a) les raisons d’étre du projet;

b) les solutions de rechange réalisables sur
les plans technique et économique, et leurs
effets environnementaux;

) la nécessité d’un programme de suivi du
projet, ainsi que ses modalités;

d) la capacité des ressources renouvelables,
risquant d’étre touchées de fagcon importante
par le projet, de répondre aux besoins du pré-
sent et a ceux des générations futures.

(3) L’évaluation de la portée des éléments

visés aux alinéas (1)a), b) et d) et (2)b), ¢) et d)

incombe :
a) al’autorité responsable;

b) au ministre, aprés consultation de 1’auto-
rité responsable, lors de la détermination du
mandat du médiateur ou de la commission
d’examen.
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(4) An environmental assessment of a
project is not required to include a considera-
tion of the environmental effects that could re-
sult from carrying out the project in response to
a national emergency for which special tempo-
rary measures are taken under the Emergencies
Act.

1992, c. 37,s. 16; 1993, c. 34, s. 22(F).

16.1 Community knowledge and aboriginal
traditional knowledge may be considered in
conducting an environmental assessment.

2003,c.9,s. 8.

16.2 The results of a study of the environ-
mental effects of possible future projects in a
region, in which a federal authority partici-
pates, outside the scope of this Act, with other
jurisdictions referred to in paragraph 12(5)(a),
(c) or (d), may be taken into account in con-
ducting an environmental assessment of a
project in the region, particularly in considering
any cumulative environmental effects that are
likely to result from the project in combination
with other projects or activities that have been
or will be carried out.

2003, c¢.9,s. 8.

16.3 The responsible authority shall docu-
ment and make available to the public, pursuant
to subsection 55(1), its determinations pursuant
to section 20.

2003,c.9,s. 8.

17. (1) A responsible authority may dele-
gate to any person, body or jurisdiction within
the meaning of subsection 12(5) any part of the
screening or comprehensive study of a project
or the preparation of the screening report or
comprehensive study report, and may delegate
any part of the design and implementation of a
follow-up program, but shall not delegate the
duty to take a course of action pursuant to sub-
section 20(1) or 37(1).

(2) For greater certainty, a responsible au-
thority shall not take a course of action pur-
suant to subsection 20(1) or 37(1) unless it is
satisfied that any duty or function delegated
pursuant to subsection (1) has been carried out
in accordance with this Act and the regulations.

(4) L’évaluation environnementale d’un pro-
jet n’a pas a porter sur les effets environnemen-
taux que sa réalisation peut entrainer en réac-
tion a des situations de crise nationale pour
lesquelles des mesures d’intervention sont pri-
ses aux termes de la Loi sur les mesures d’ur-
gence.

1992, ch. 37, art. 16; 1993, ch. 34, art. 22(F).

16.1 Les connaissances des collectivités et
les connaissances traditionnelles autochtones
peuvent étre prises en compte pour 1’évaluation
environnementale d’un projet.

2003, ch. 9, art. 8.

16.2 Les résultats d’une étude des effets en-
vironnementaux de projets éventuels dans une
région, faite hors du champ d’application de la
présente loi et a laquelle une autorité fédérale a
collaboré avec des instances, au sens des ali-
néas 12(5)a), ¢) ou d), peuvent étre pris en
compte dans 1’évaluation environnementale
d’un projet a réaliser dans cette région, notam-
ment dans 1’évaluation des effets cumulatifs
que la réalisation du projet, combinée a celle
d’autres projets ou activités déja complétés ou a
venir, est susceptible de produire sur 1’environ-
nement.

2003, ch. 9, art. 8.

16.3 L’autorité responsable consigne et rend
accessibles au public, conformément au para-
graphe 55(1), les décisions qu’elle prend aux
termes de 1’article 20.

2003, ch. 9, art. 8.

17. (1) L’autorité responsable d’un projet
peut déléguer a un organisme, une personne ou
une instance, au sens du paragraphe 12(5),
I’exécution de I’examen préalable ou de 1’étude
approfondie, ainsi que les rapports correspon-
dants, et la conception et la mise en oeuvre
d’un programme de suivi, a I’exclusion de toute
prise de décision aux termes du paragraphe
20(1) ou 37(1).

(2) 1l est entendu que 1’autorité responsable
qui a délégué I’exécution de I’examen ou de
I’étude ainsi que I’établissement des rapports
en vertu du paragraphe (1) ne peut prendre une
décision aux termes du paragraphe 20(1) ou
37(1) que si elle est convaincue que les attribu-
tions déléguées ont été exercées conformément
a la présente loi et a ses réglements.
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SCREENING

18. (1) Where a project is not described in
the comprehensive study list or the exclusion
list made under paragraph 59(c), the responsi-
ble authority shall ensure that

(a) a screening of the project is conducted;
and

(b) a screening report is prepared.

(2) Any available information may be used
in conducting the screening of a project, but
where a responsible authority is of the opinion
that the information available is not adequate to
enable it to take a course of action pursuant to
subsection 20(1), it shall ensure that any studies
and information that it considers necessary for
that purpose are undertaken or collected.

(3) Where the responsible authority is of the
opinion that public participation in the screen-
ing of a project is appropriate in the circum-
stances — or where required by regulation —
the responsible authority

(a) shall, before providing the public with an
opportunity to examine and comment on the
screening report, include in the Internet site a
description of the scope of the project, the
factors to be taken into consideration in the
screening and the scope of those factors or
an indication of how such a description may
be obtained;

(b) shall give the public an opportunity to
examine and comment on the screening re-
port and on any record relating to the project
that has been included in the Registry before
taking a course of action under section 20
and shall give adequate notice of that oppor-
tunity; and

(c) may, at any stage of the screening that it
determines, give the public any other oppor-
tunity to participate.

(4) The responsible authority’s discretion
under subsection (3) with respect to the timing
of public participation is subject to a decision
made by the federal environmental assessment
coordinator under paragraph 12.3(c).

1992, c. 37, s. 18; 1993, c. 34, 5. 23(F); 2003, ¢. 9, s. 9.

EXAMEN PREALABLE

18. (1) Dans le cas ou le projet n’est pas vi-
sé dans la liste d’étude approfondie ou dans la
liste d’exclusion établie par réglement pris en
vertu de I’alinéa 59c), 1’autorité responsable
veille :

a) ace qu’en soit effectué I’examen préala-
ble;

b) a ce que soit établi un rapport d’examen
préalable.

(2) Dans le cadre de I’examen préalable
qu’elle effectue, I’autorité responsable peut uti-
liser tous les renseignements disponibles; toute-
fois, si elle est d’avis qu’il n’existe pas suffi-
samment de renseignements pour lui permettre
de prendre une décision en vertu du paragraphe
20(1), elle fait procéder aux études et a la col-
lecte de renseignements nécessaires a cette fin.

(3) Dans les cas ou elle estime que la parti-
cipation du public a I’examen préalable est in-
diquée ou dans les cas prévus par reglement,
’autorité responsable :

a) verse au site Internet, avant de donner au
public la possibilité d’examiner le rapport
d’examen préalable et de faire des observa-
tions a son égard, une description de la por-
tée du projet, des éléments a prendre en
compte dans le cadre de 1’examen préalable
et de la portée de ceux-ci ou une indication
de la fagcon d’obtenir copie de cette descrip-
tion;

b) avant de prendre sa décision aux termes
de I’article 20, donne au public la possibilité
d’examiner le rapport d’examen préalable et
tout document relatif au projet et de faire ses
observations a leur égard et un avis suffisant
de cette possibilité;

C) peut donner au public la possibilité de
prendre part a toute étape de ’examen pré-
alable qu’elle choisit.

(4) L’exercice du pouvoir discrétionnaire
dont dispose ’autorité responsable, dans le ca-
dre du paragraphe (3), de déterminer a quel mo-
ment peut se faire la participation du public est
assujetti a toute décision pouvant étre prise par
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19. (1) Subject to subsection (3), the Agen-
cy may declare a report to be a class screening
report if projects of the class described in the
report are not likely, in the opinion of the
Agency, to cause significant adverse environ-
mental effects when the design standards and
mitigation measures described in the class
screening report are applied.

(2) The declaration shall include a statement
that the class screening report may be used as

(a) a replacement for the screening required
by section 18, and the decision required by
section 20, for projects of the class; or

(b) a model for streamlining the screening
required by section 18 for projects of the
class.

(3) The Agency shall, before making a dec-
laration pursuant to subsection (1),

(a) publish, in any manner it considers ap-
propriate, a notice setting out the following
information, namely,

(i) the date on which the draft report will
be available to the public,

(i1) the place at which copies of it may be
obtained, and

(iii) the deadline and address for filing
comments on the appropriateness of its
use as a replacement or model for screen-
ings for projects of that class; and

(b) take into consideration any comments
filed under subparagraph (a)(iii) and include
in the Registry any comments filed by the
public.

(4) Any declaration made pursuant to sub-
section (1) shall be published in the Canada
Gazette and, together with the report to which it
relates or a description of how a copy of the re-
port may be obtained, shall be included in the
Internet site.

(5) Where a responsible authority is satisfied
that a project falls within a class in respect of
which a class screening report has been made

le coordonnateur fédéral de 1’évaluation envi-
ronnementale en vertu de 1’alinéa 12.3c¢).

1992, ch. 37, art. 18; 1993, ch. 34, art. 23(F); 2003, ch. 9,
art. 9.

19. (1) Sous réserve du paragraphe (3),
I’Agence peut désigner tout rapport comme
rapport d’examen préalable type applicable a
une catégorie de projets, a la condition que les
projets appartenant a la catégorie ne soient pas
susceptibles, selon elle, de causer des effets en-
vironnementaux négatifs importants si les nor-
mes de conception et les mesures d’atténuation
prévues par le rapport sont appliquées.

(2) La désignation doit indiquer que le rap-
port d’examen préalable type peut servir :

a) soit de substitut & ’examen préalable exi-
gé par Darticle 18 et a la décision visée par
I’article 20 a 1’égard de projets appartenant a
la catégorie;

b) soit de modéle pour simplifier 1’examen
préalable exigé par 1’article 18 pour des pro-
jets appartenant a la catégorie.

(3) Avant de faire une désignation, 1’Agen-
ce:

a) publie, selon les modalités qu’elle estime
indiquées, un avis contenant les éléments
suivants :

(1) la date a laquelle I’ébauche du rapport
sera accessible au public,

(i1) le lieu ou des exemplaires de celle-ci
peuvent étre obtenus,

(iii) I’adresse et la date limite pour la ré-
ception par elle d’observations sur ’appli-
cabilité du rapport comme modele ou sub-
stitut de I’examen préalable pour les
projets appartenant a la catégorie;

b) prend en compte les observations regues
et conserve au registre les commentaires for-
mulés par le public.

(4) La désignation est publiée dans la Gazet-
te du Canada et versée, avec le rapport — ou
une indication de la fagon d’en obtenir copie
—, au site Internet.

(5) Si l’autorité responsable estime que le
projet appartient a une catégorie faisant 1’objet
d’un rapport d’examen préalable type visé a
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to which paragraph (2)(a) applies, no further
action is required under section 18 or 20 with
respect to the project, as long as the responsible
authority ensures that the design standards and
mitigation measures described in the report are
implemented.

(6) Where a responsible authority is satisfied
that a project or part of a project falls within a
class in respect of which a class screening re-
port has been made to which paragraph (2)(b)
applies, the responsible authority may use or
permit the use of that report and any screening
on which it is based to whatever extent the re-
sponsible authority considers appropriate for
the purpose of complying with section 18.

(7) Where a responsible authority uses or
permits the use of a class screening report to
which paragraph (2)(b) applies, it shall ensure
that any adjustments are made to the report that
are necessary to take into account local circum-
stances and any cumulative environmental ef-
fects that may result from the project in combi-
nation with other projects or activities that have
been or will be carried out.

(8) Where the Agency determines that a
class screening report is no longer appropriate
to be used as a replacement or model in con-
ducting screenings of other projects within the
same class, the Agency may declare the report
not to be a class screening report.

(9) Any declaration made pursuant to sub-
section (8) shall be published in the Canada
Gazette and included in the Internet site.

1992, c. 37, 5. 19; 1993, c. 34, 5. 24(F); 2003, c. 9, s. 10.

20. (1) The responsible authority shall take
one of the following courses of action in re-
spect of a project after taking into consideration
the screening report and any comments filed
pursuant to subsection 18(3):

(a) subject to subparagraph (C)(iii), where,
taking into account the implementation of
any mitigation measures that the responsible
authority considers appropriate, the project is
not likely to cause significant adverse envi-
ronmental effects, the responsible authority
may exercise any power or perform any duty
or function that would permit the project to
be carried out in whole or in part;

(b) where, taking into account the imple-
mentation of any mitigation measures that

I’alinéa (2)a), les mesures visées par les articles
18 et 20 ne sont plus applicables; 1’autorité res-
ponsable doit toutefois veiller a ce que soient
mises en ceuvre les normes de conception et les
mesures d’atténuation qui sont prévues au rap-
port visé par la désignation.

(6) Si I’autorité responsable estime que tout
ou partie du projet appartient a une catégorie
faisant 1’objet d’un rapport d’examen préalable
type visé a 1’alinéa (2)b), ’autorité responsable
peut utiliser les résultats de I’examen préalable
et le rapport, ou en permettre 1’utilisation, dans
la mesure qu’elle estime indiquée pour 1’appli-
cation de D’article 18.

(7) Dans les cas visés au paragraphe (6),
I’autorité responsable veille a ce que soient ap-
portées au rapport d’examen préalable type les
adaptations nécessaires a la prise en compte des
facteurs locaux et des effets environnementaux
cumulatifs qui, selon elle, peuvent résulter de la
réalisation du projet combinée a I’existence
d’autres ouvrages ou a la réalisation d’autres
projets ou activités.

(8) L’Agence, si elle décide qu’un rapport
type ne peut plus servir de substitut ou de mo-
deéle pour des projets appartenant a la catégorie,
peut faire une déclaration en ce sens.

(9) La déclaration est publi¢e dans la Gazet-
te du Canada et versée au site Internet.

1992, ch. 37, art. 19; 1993, ch. 34, art. 24(F); 2003, ch. 9,
art. 10.

20. (1) L’autorité responsable prend 1’une
des mesures suivantes, aprés avoir pris en
compte le rapport d’examen préalable et les ob-
servations regues aux termes du paragraphe
18(3) :

a) sous réserve du sous-alinéa C)(iii), si la
réalisation du projet n’est pas susceptible,
compte tenu de I’application des mesures
d’atténuation qu’elle estime indiquées, d’en-
tralner des effets environnementaux négatifs
importants, exercer ses attributions afin de
permettre la mise en ceuvre totale ou partielle
du projet;

b) si, compte tenu de I’application des mesu-
res d’atténuation qu’elle estime indiquées, la
réalisation du projet est susceptible d’entrai-
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the responsible authority considers appropri-
ate, the project is likely to cause significant
adverse environmental effects that cannot be
justified in the circumstances, the responsi-
ble authority shall not exercise any power or
perform any duty or function conferred on it
by or under any Act of Parliament that would
permit the project to be carried out in whole
or in part; or

(c) where

(1) it is uncertain whether the project, tak-
ing into account the implementation of
any mitigation measures that the responsi-
ble authority considers appropriate, is like-
ly to cause significant adverse environ-
mental effects,

(i1) the project, taking into account the
implementation of any mitigation meas-
ures that the responsible authority consid-
ers appropriate, is likely to cause signifi-
cant adverse environmental effects and
paragraph (b) does not apply, or

(ii1) public concerns warrant a reference
to a mediator or a review panel,

the responsible authority shall refer the
project to the Minister for a referral to a me-
diator or a review panel in accordance with
section 29.

(1.1) Mitigation measures that may be taken
into account under subsection (1) by a responsi-
ble authority are not limited to measures within
the legislative authority of Parliament and in-
clude

(a) any mitigation measures whose imple-
mentation the responsible authority can en-
sure; and

(b) any other mitigation measures that it is
satisfied will be implemented by another per-
son or body.

(2) When a responsible authority takes a
course of action referred to in paragraph (1)(a),
it shall, with respect to any mitigation measures
it has taken into account and that are described
in paragraph (1.1)(a), ensure their implementa-
tion in any manner that it considers necessary
and, in doing so, it is not limited to its duties or
powers under any other Act of Parliament.

ner des effets environnementaux négatifs im-
portants qui ne peuvent étre justifiés dans les
circonstances, ne pas exercer les attributions
qui lui sont conférées sous le régime d’une
loi fédérale et qui pourraient lui permettre la
mise en oeuvre du projet en tout ou en partie;

C) s’adresser au ministre pour une médiation
OU un examen par une commission prévu a
I’article 29 :

(i) s’il n’est pas clair, compte tenu de
I’application des mesures d’atténuation
qu’elle estime indiquées, que la réalisation
du projet soit susceptible d’entrainer des
effets environnementaux négatifs impor-
tants,

(i1) si la réalisation du projet, compte tenu
de I’application de mesures d’atténuation
qu’elle estime indiquées, est susceptible
d’entrainer des effets environnementaux
négatifs importants et si 1’alinéa b) ne
s’applique pas,

(iii) si les préoccupations du public le jus-
tifient.

(1.1) Les mesures d’atténuation que 1’auto-
rité responsable peut prendre en compte dans le
cadre du paragraphe (1) ne se limitent pas a cel-
les qui relévent de la compétence législative du
Parlement; elles comprennent :

a) les mesures d’atténuation dont elle peut
assurer 1’application;

b) toute autre mesure d’atténuation dont elle
est convaincue qu’elle sera appliquée par une
autre personne ou un autre organisme.

(2) Si elle prend une décision dans le cadre
de I’alinéa (1)a), I’autorité responsable veille a
I’application des mesures d’atténuation qu’elle
a prises en compte et qui sont visées a I’alinéa
(1.1)a) de la fagon qu’elle estime nécessaire,
méme si aucune autre loi fédérale ne lui confeé-
re de tels pouvoirs d’application.
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(2.1) A federal authority shall provide any
assistance requested by a responsible authority
in ensuring the implementation of a mitigation
measure on which the federal authority and the
responsible authority have agreed.

(3) Where the responsible authority takes a
course of action pursuant to paragraph (1)(b) in
relation to a project, the responsible authority
shall publish a notice of that course of action in
the Registry and, notwithstanding any other Act
of Parliament, no power, duty or function con-
ferred by or under that Act or any regulation
made under it shall be exercised or performed
that would permit that project to be carried out
in whole or in part.

(4) A responsible authority shall not take
any course of action under subsection (1) be-
fore the 15th day after the inclusion on the In-
ternet site of

(a) notice of the commencement of the envi-
ronmental assessment;

(b) a description of the scope of the project;
and

(c) where the responsible authority, in ac-
cordance with subsection 18(3), gives the
public an opportunity to participate in the
screening of a project, a description of the
factors to be taken into consideration in the
environmental assessment and of the scope
of those factors or an indication of how such
a description may be obtained.

1992, c. 37, 5. 20; 1993, c. 34, s. 25(F); 2003, c. 9, s. 11.

COMPREHENSIVE STUDY

21. (1) Where a project is described in the
comprehensive study list, the responsible au-
thority shall ensure public consultation with re-
spect to the proposed scope of the project for
the purposes of the environmental assessment,
the factors proposed to be considered in its as-
sessment, the proposed scope of those factors
and the ability of the comprehensive study to
address issues relating to the project.

(2) After the public consultation, as soon as
it is of the opinion that it has sufficient infor-
mation to do so, the responsible authority shall

(a) report to the Minister regarding

(2.1) Il incombe a l’autorité¢ fédérale qui
convient avec ’autorité responsable de mesures
d’atténuation d’appuyer celle-ci, sur demande,
dans I’application de ces mesures.

(3) L’autorité responsable qui prend la déci-
sion visée a I’alinéa (1)b) a I’égard d’un projet
est tenue de publier un avis de cette décision
dans le registre, et aucune attribution conférée
sous le régime de toute autre loi fédérale ou de
ses réglements ne peut étre exercée de fagon a
permettre la mise en ceuvre, en tout ou en par-
tie, du projet.

(4) L’autorité responsable ne peut prendre
une décision dans le cadre du paragraphe (1)
avant le quinziéme jour suivant le versement au
site Internet des documents suivants :

a) I’avis du début de I’évaluation environne-
mentale;

b) la description de la portée du projet;

c) dans le cas ou ’autorité responsable don-
ne, au titre du paragraphe 18(3), la possibilité
au public de participer a I’examen préalable,
la description des éléments a prendre en
compte dans le cadre de 1’évaluation envi-
ronnementale et de la portée de ceux-ci ou
une indication de la fagon d’obtenir copie de
cette description.

1992, ch. 37, art. 20; 1993, ch. 34, art. 25(F); 2003, ch. 9,
art. 11.

ETUDE APPROFONDIE

21. (1) Dans le cas ou le projet est visé dans
la liste d’étude approfondie, 1’autorité respon-
sable veille a la tenue d’une consultation publi-
que sur les propositions relatives a la portée du
projet en matiere d’évaluation environnementa-
le, aux éléments a prendre en compte dans le
cadre de I’évaluation et a la portée de ces ¢élé-
ments ainsi que sur la question de savoir si
I’étude approfondie permet I’examen des ques-
tions soulevées par le projet.

(2) L’autorité responsable, dés qu’elle esti-
me disposer de suffisamment de renseigne-
ments et aprés avoir tenu la consultation publi-
que :
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(i) the scope of the project, the factors to
be considered in its assessment and the
scope of those factors,

(i) public concerns in relation to the
project,

(iii) the potential of the project to cause
adverse environmental effects, and

(iv) the ability of the comprehensive
study to address issues relating to the
project; and

(b) recommend to the Minister to continue
with the environmental assessment by means
of a comprehensive study, or to refer the
project to a mediator or review panel in ac-
cordance with section 29.

1992, c. 37, s. 21; 1993, c. 34, 5. 26(F); 2003, ¢. 9, s. 12.

21.1 (1) The Minister, taking into account
the things with regard to which the responsible
authority must report under paragraph 21(2)(a)
and the recommendation of the responsible au-
thority under paragraph 21(2)(b), shall, as the
Minister considers appropriate,

(a) refer the project to the responsible au-
thority so that it may continue the compre-
hensive study and ensure that a comprehen-
sive study report is prepared and provided to
the Minister and to the Agency; or

(b) refer the project to a mediator or review
panel in accordance with section 29.

(2) Despite any other provision of this Act,
if the Minister refers the project to a responsi-
ble authority under paragraph (1)(a), it may not
be referred to a mediator or review panel in ac-
cordance with section 29.

2003,c¢c.9,s. 12.

21.2 Where a project has been referred to a
responsible authority under paragraph 21.1(1)
(a), the responsible authority shall ensure that
the public is provided with an opportunity, in
addition to those provided under subsection
21(1) and section 22, to participate in the com-
prehensive study, subject to a decision with re-
spect to the timing of the participation made by
the federal environmental assessment coordina-
tor under paragraph 12.3(c).

2003,c.9,s. 12.

a) fait rapport au ministre de la portée du
projet, des éléments a prendre en compte
dans le cadre de 1’évaluation, de la portée de
ceux-ci, des préoccupations du public, de la
possibilité d’effets environnementaux néga-
tifs et de la question de savoir si 1’étude ap-
profondie permet 1’examen des questions
soulevées par le projet;

b) lui recommande de poursuivre 1’évalua-
tion environnementale par étude approfondie
ou de la renvoyer & un médiateur ou a une
commission conformément a ’article 29.

1992, ch. 37, art. 21; 1993, ch. 34, art. 26(F); 2003, ch. 9,
art. 12.

21.1 (1) Le ministre, prenant en compte
tous les éléments qui doivent lui étre signalés
dans le cadre de I’alinéa 21(2)a) et les recom-
mandations de I’autorité responsable et selon ce
qu’il estime indiqué dans les circonstances :

a) renvoie le projet a ’autorité responsable
pour qu’elle poursuive 1’étude approfondie et
qu’elle veille a ce qu’un rapport de cette étu-
de lui soit présenté, de méme qu’a I’ Agence;

b) renvoie le projet a la médiation ou a
I’examen par une commission conformément
a larticle 29.

(2) Malgré toute autre disposition de la pré-
sente loi, le projet que le ministre renvoie a
I’autorité responsable au titre de ’alinéa (1)a)
ne peut faire I’objet d’'une médiation ou d’un
examen par une commission conformément a
I’article 29.

2003, ch. 9, art. 12.

21.2 En plus des consultations publiques
prévues au paragraphe 21(1) et a ’article 22,
I’autorité responsable a laquelle le projet est
renvoyé en vertu de 1’alinéa 21.1(1)a) est tenue
de veiller a ce que le public ait la possibilité de
prendre part a I’étude approfondie. Elle est tou-
tefois assujettie a toute décision éventuellement
prise par le coordonnateur fédéral de 1’évalua-
tion environnementale en vertu de I’alinéa
12.3c) quant au moment de la participation.

2003, ch. 9, art. 12.
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22. (1) After receiving a comprehensive
study report in respect of a project, the Agency
shall, in any manner it considers appropriate to
facilitate public access to the report, publish a
notice setting out the following information:

(a) the date on which the comprehensive
study report will be available to the public;

(b) the place at which copies of the report
may be obtained; and

(c) the deadline and address for filing com-
ments on the conclusions and recommenda-
tions of the report.

(2) Prior to the deadline set out in the notice
published by the Agency, any person may file
comments with the Agency relating to the con-
clusions and recommendations and any other
aspect of the comprehensive study report.

23. (1) The Minister shall, after taking into
consideration the comprehensive study report
and any comments filed pursuant to subsection
22(2), refer the project back to the responsible
authority for action under section 37 and issue
an environmental assessment decision state-
ment that

(a) sets out the Minister’s opinion as to
whether, taking into account the implementa-
tion of any mitigation measures that the Min-
ister considers appropriate, the project is or
is not likely to cause significant adverse en-
vironmental effects; and

(b) sets out any mitigation measures or fol-
low-up program that the Minister considers
appropriate, after having taken into account
the views of the responsible authorities and
other federal authorities concerning the
measures and program.

(2) Before issuing the environmental assess-
ment decision statement, the Minister shall, if
the Minister is of the opinion that additional in-
formation is necessary or that there are public
concerns that need to be further addressed, re-
quest that the federal authorities referred to in
paragraph 12.3(a) or the proponent ensure that
the necessary information is provided or ac-
tions are taken to address those public con-
cerns.

(3) The Minister shall not issue the environ-
mental assessment decision statement before

22. (1) Quand elle recoit un rapport d’étude
approfondie, I’Agence donne avis, de la fagon
qu’elle estime indiquée pour favoriser 1’acces
du public au rapport, des éléments suivants :

a) la date a laquelle le rapport d’étude ap-
profondie sera accessible au public;

b) le lieu d’obtention d’exemplaires du rap-
port;

C) I’adresse et la date limite pour la récep-
tion par celle-ci d’observations sur les con-
clusions et recommandations du rapport.

(2) Toute personne peut, dans le délai indi-
qué dans 1’avis publié par I’Agence, lui présen-
ter ses observations relativement aux conclu-
sions ou recommandations issues de I’¢tude
approfondie ou a tout autre aspect du rapport
qui y fait suite.

23. (1) Le ministre, aprés avoir pris en
compte le rapport d’étude approfondie et les
observations qui ont été présentées en vertu du
paragraphe 22(2), renvoie le projet a 1’autorité
responsable pour qu’elle prenne une décision
en application de I’article 37 et fait une déclara-
tion dans laquelle :

a) il indique si, selon lui, le projet est sus-
ceptible ou non, compte tenu de la mise en
ceuvre des mesures d’atténuation qu’il estime
appropriées, d’entrainer des effets environne-
mentaux négatifs importants;

b) il indique, s’il y a lieu, les mesures d’atté-
nuation et tout programme de suivi qu’il esti-
me appropriés, compte tenu des observations
des autorités responsables et des autorités fé-
dérales concernant ces mesures ou program-
mes.

(2) Avant de faire la déclaration, le ministre,
s’il estime qu’il lui faut des renseignements
supplémentaires ou qu’il convient de mieux ré-
pondre aux préoccupations du public, demande
aux autorités fédérales visées a I’alinéa 12.3a)
ou au promoteur de veiller a ce que les rensei-
gnements nécessaires soient fournis ou a ce que
les mesures nécessaires pour répondre aux pré-
occupations du public soient prises.

(3) Le ministre ne peut faire la déclaration
avant le trentiéme jour suivant la date a laquelle
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the 30th day after the inclusion on the Internet
site of

(a) notice of the commencement of the envi-
ronmental assessment;

(b) a description of the scope of the project;

(c) where the Minister, under paragraph
21.1(1)(a), refers a project to the responsible
authority to continue a comprehensive study,

(1) notice of the Minister’s decision to so
refer the project, and

(i1) a description of the factors to be taken
into consideration in the environmental as-
sessment and of the scope of those factors
or an indication of how such a description
may be obtained; and

(d) the comprehensive study report that is to
be taken into consideration by a responsible
authority in making its decision under sub-
section 37(1) or a description of how a copy
of the report may be obtained.

1992, c. 37,.23; 2003, c. 9, s. 13.

24. (1) Where a proponent proposes to car-
ry out, in whole or in part, a project for which
an environmental assessment was previously
conducted and

(a) the project did not proceed after the as-
sessment was completed,

(b) in the case of a project that is in relation
to a physical work, the proponent proposes
an undertaking in relation to that work differ-
ent from that proposed when the assessment
was conducted,

(c) the manner in which the project is to be
carried out has subsequently changed, or

(d) the renewal of a licence, permit, appro-
val or other action under a prescribed provi-
sion is sought,

the responsible authority shall use that assess-
ment and the report thereon to whatever extent
is appropriate for the purpose of complying
with section 18 or 21.

(2) Where a responsible authority uses an
environmental assessment and the report there-
on pursuant to subsection (1), the responsible
authority shall ensure that any adjustments are
made to the report that are necessary to take in-
to account any significant changes in the envi-

les documents suivants sont versés au site Inter-
net :

a) I’avis du début de 1’évaluation environne-
mentale;

b) la description de la portée du projet;

¢) dans le cas ou il renvoie, au titre de 1’ali-
néa 21.1(1)a), le projet a 1’autorité responsa-
ble pour qu’elle poursuive 1’étude approfon-
die :

(i) l’avis de sa décision de renvoyer le
projet,

(i1) la description des ¢léments a prendre
en compte dans le cadre de I’évaluation
environnementale et de la portée de ceux-
ci ou une indication de la facon d’obtenir
copie de cette description;

d) le rapport de I’étude approfondie sur le-
quel se fonde la décision de 1’autorité res-
ponsable au titre du paragraphe 37(1), ou une
indication de la fagon d’en obtenir copie.

1992, ch. 37, art. 23; 2003, ch. 9, art. 13.

24. (1) Si un promoteur se propose de met-
tre en oeuvre, en tout ou en partie, un projet ay-
ant déja fait ’objet d’une évaluation environne-
mentale, 1’autorité responsable doit utiliser
I’évaluation et le rapport correspondant dans la
mesure appropriée pour I’application des arti-
cles 18 ou 21 dans chacun des cas suivants :

a) le projet n’a pas été mis en oeuvre apres
I’achévement de 1’évaluation;

b) le projet est lié¢ a un ouvrage a I’égard du-
quel le promoteur propose une réalisation
différente de celle qui était proposée au mo-
ment de 1’évaluation;

C) les modalités de mise en oeuvre du projet
ont par la suite été modifiées;

d) il est demandé qu’un permis, une licence
ou une autorisation soit renouvelé, ou qu’une
autre mesure prévue par disposition régle-
mentaire soit prise.

(2) Dans les cas visés au paragraphe (1),
I’autorité responsable veille a ce que soient ap-
portées au rapport les adaptations nécessaires a
la prise en compte des changements importants
de circonstances survenus depuis 1’évaluation
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ronment and in the circumstances of the project
and any significant new information relating to
the environmental effects of the project.

1992, c. 37, s.24; 1993, c. 34, 5. 27(F); 1994, c. 46, s. 2.

DISCRETIONARY POWERS

25. Subject to paragraphs 20(1)(b) and (c),
where at any time a responsible authority is of
the opinion that

(a) a project, taking into account the imple-
mentation of any mitigation measures that
the responsible authority considers appropri-
ate, may cause significant adverse environ-
mental effects, or

(b) public concerns warrant a reference to a
mediator or a review panel,

the responsible authority may request the Min-
ister to refer the project to a mediator or a re-
view panel in accordance with section 29.

26. Where at any time a responsible authori-
ty decides not to exercise any power or perform
any duty or function referred to in section 5 in
relation to a project that has not been referred
to a mediator or a review panel, it may termi-
nate the environmental assessment of the
project.

27. Where at any time a responsible authori-
ty decides not to exercise any power or perform
any duty or function referred to in section 5 in
relation to a project that has been referred to a
mediator or a review panel, the Minister may
terminate the environmental assessment of the
project.

28. (1) Where at any time the Minister is of
the opinion that

(a) a project for which an environmental as-
sessment may be required under section 5,
taking into account the implementation of
any appropriate mitigation measures, may
cause significant adverse environmental ef-
fects, or

(b) public concerns warrant a reference to a
mediator or a review panel,

the Minister may, after offering to consult with
the jurisdiction, within the meaning of subsec-
tion 12(5), where the project is to be carried out
and after consulting with the responsible au-
thority or, where there is no responsible author-

et de tous renseignements importants relatifs
aux effets environnementaux du projet.

1992, ch. 37, art. 24; 1993, ch. 34, art. 27(F); 1994, ch. 46,
art. 2.

POUVOIRS D’ APPRECIATION

25. Sous réserve des alinéas 20(1)b) et ¢), a
tout moment, si elle estime soit que le projet,
compte tenu de I’application des mesures d’at-
ténuation qu’elle estime indiquées, peut entrai-
ner des effets environnementaux négatifs im-
portants, soit que les préoccupations du public
justifient une médiation ou un examen par une
commission, I’autorité responsable peut deman-
der au ministre d’y faire procéder conformé-
ment a Particle 29.

26. L’autorité responsable peut, a tout mo-
ment au cours d’une évaluation environnemen-
tale qui n’a pas fait I’objet d’une médiation ou
d’un examen par une commission, mettre fin a
I’évaluation si elle décide de ne pas exercer les
attributions visées a I’article 5 qu’elle posséde a
I’égard du projet.

27. Le ministre peut, a tout moment au cours
d’une évaluation environnementale qui fait
I’objet d’une médiation ou d’un examen par
une commission, mettre fin a 1’évaluation si
I’autorité responsable décide de ne pas exercer
les attributions visées a 1’article 5 qu’elle pos-
séde a I’égard du projet.

28. (1) A tout moment, le ministre, aprés
avoir offert de consulter I’instance, au sens du
paragraphe 12(5), responsable du lieu ou le
projet doit étre réalisé et aprés consultation de
’autorité responsable, ou, a défaut, de toute au-
torit¢ fédérale compétente, s’il estime soit
qu’un projet assujetti a I’évaluation environne-
mentale aux termes de I’article 5 peut, compte
tenu de I’application des mesures d’atténuation
indiquées, entrainer des effets environnemen-
taux négatifs importants, soit que les préoccu-
pations du public le justifient, peut faire procé-
der a une médiation ou & un examen par une
commission conformément a I’article 29.

29

Examen par une
commission

Arrét d’une
évaluation
environnementa-
le

Pouvoir du
ministre

Idem



Mackenzie
Valley Resource
Management Act

Initial referral to
mediator or
review panel

Condition on
reference to
mediator

Subsequent
reference to a
mediator

When mediation
fails

Appointment of
mediator

Canadian Environmental Assessment — August 12, 2009

ity in relation to the project, the appropriate
federal authority, refer the project to a mediator
or a review panel in accordance with section
29.

(2) Where a proposal is referred pursuant to
paragraph 130(1)(c) of the Mackenzie Valley
Resource Management Act, the Minister shall
refer the proposal to a review panel.

1992, c. 37, s. 28; 1998, c. 25, s. 162.

MEDIATION AND PANEL REVIEWS

29. (1) Subject to subsection (2), where a
project is to be referred to a mediator or a re-
view panel, the Minister shall

(a) refer the environmental assessment relat-
ing to the project to

(1) a mediator, or
(il) areview panel; or

(b) refer part of the environmental assess-
ment relating to the project to a mediator and
part of that assessment to a review panel.

(2) An environmental assessment or a part
thereof shall not be referred to a mediator un-
less the interested parties have been identified
and are willing to participate in the mediation.

(3) The Minister may, at any time, refer any
issue relating to an assessment by a review pan-
el to a mediator where the Minister is of the
opinion, after consulting with the review panel,
that mediation is appropriate in respect of that
issue.

(4) Where, at any time after an environmen-
tal assessment or part of an environmental as-
sessment of a project has been referred to a me-
diator, the Minister or the mediator determines
that the mediation is not likely to produce a re-
sult that is satisfactory to all the participants,
the Minister shall order the conclusion of the
mediation.

1992, c. 37, 5. 29; 2003, c. 9, s. 14.

30. (1) Where a reference is made under
subparagraph 29(1)(a)(i) in relation to a
project, the Minister shall, after consulting with
the responsible authority and all parties who are
to participate in the mediation,

(2) Dans les cas ou il en est saisi en vertu de
I’alinéa 130(1)c) de la Loi sur la gestion des
ressources de la vallée du Mackenzie, le minis-
tre est tenu de soumettre I’affaire a un examen
par une commission.

1992, ch. 37, art. 28; 1998, ch. 25, art. 162.

MEDIATION OU EXAMEN PAR UNE COMMISSION

29. (1) Sous réserve du paragraphe (2), dans
le cas ou un projet doit faire 1’objet d’une mé-
diation ou d’un examen par une commission, le
ministre :

a) soit renvoie I’évaluation environnementa-
le du projet & un médiateur ou a une commis-
sion;

b) soit renvoie une partie de 1’évaluation en-
vironnementale du projet a un médiateur et
une partie de celle-ci @ une commission.

(2) Le ministre ne renvoie la totalit¢ d’une
évaluation environnementale ou une partic de
celle-ci a un médiateur que si les parties intér-
essées ont été identifiées et acceptent de partici-
per a la médiation.

(3) A tout moment le ministre peut renvoyer
une question relative a une évaluation environ-
nementale soumise a I’examen par une com-
mission a un médiateur si, aprés avoir consulté
la commission d’examen, il estime que la mé-
diation est indiquée relativement a cette ques-
tion.

(4) Dans le cas ou, a tout moment apres le
renvoi de 1’évaluation environnementale d’un
projet ou d’une partie de celle-ci a un média-
teur, le ministre ou le médiateur estime que la
médiation n’est pas susceptible de donner des
résultats satisfaisants pour les parties, le minis-
tre met fin a la médiation.

1992, ch. 37, art. 29; 2003, ch. 9, art. 14.

30. (1) S’il effectue le renvoi au médiateur
visé a I’alinéa 29(1)a), le ministre, aprés con-
sultation de 1’autorité responsable et des parties
qui doivent participer a la médiation :

a) nomme médiateur une personne :
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(a) appoint as mediator any person who

(i) is unbiased and free from any conflict
of interest relative to the project and who
has knowledge or experience in acting as a
mediator, and

(i) may have been selected from a roster
established pursuant to subsection (2); and

(b) fix the terms of reference of the media-
tion.

(2) The Minister may establish a roster of
persons to act as mediators to be appointed pur-
suant to paragraph (1)(a).

31. The mediator may, at any time, allow an
additional interested party to participate in a
mediation.

32. (1) A mediator shall, at the conclusion
of the mediation, prepare and submit a report to
the Minister and to the responsible authority.

(2) No evidence of or relating to a statement
made by a mediator or a participant to the me-
diation during the course of and for the purpo-
ses of the mediation is admissible without the
consent of the mediator or participant, in any
proceeding before a review panel, court, tribu-
nal, body or person with jurisdiction to compel
the production of evidence.

1992, c. 37, s. 32; 2003, c. 9, s. 15(F).

33. (1) Where a project is referred to a re-
view panel, the Minister shall, in consultation
with the responsible authority,

(a) appoint as members of the panel, includ-
ing the chairperson thereof, persons who

(i) are unbiased and free from any conflict
of interest relative to the project and who
have knowledge or experience relevant to
the anticipated environmental effects of
the project, and

(i) may have been selected from a roster
established pursuant to subsection (2); and

(b) fix the terms of reference of the panel.

(2) The Minister may establish a roster of
persons, to act as members of any review panel
to be established pursuant to paragraph (1)(a).

1992, c. 37,s.33; 1993, c. 34, s. 28(F).
34. A review panel shall, in accordance with

any regulations made for that purpose and with
its term of reference,

(i) impartiale, non en conflit d’intéréts
avec le projet et pourvue des connaissan-
ces ou de ’expérience voulues pour agir
comme médiateur,

(il) qui peut avoir été choisie sur la liste
établie en vertu du paragraphe (2);

b) fixe son mandat.

(2) Le ministre peut établir une liste de per-
sonnes qui peuvent étre nommeées médiateurs
aux termes de ’alinéa (1)a).

31. Le médiateur peut, a tout moment, per-
mettre & une partie intéressée supplémentaire
de participer a la médiation.

32. (1) Dgs la fin de la médiation, le média-
teur présente un rapport au ministre et a 1’auto-
rité responsable.

(2) Sauf consentement du médiateur ou d’un
participant a la médiation, les déclarations fai-
tes par 1'un ou ’autre de ceux-ci dans le cadre
de la médiation ne sont pas admissibles en pre-
uve devant un organisme ou une personne habi-
lités a contraindre des personnes a déposer en
justice, notamment une commission ou un tri-
bunal.

1992, ch. 37, art. 32; 2003, ch. 9, art. 15(F).

33. (1) Le ministre, en consultation avec
I’autorité responsable, nomme les membres, y
compris le président, de la commission d’éva-
luation environnementale et fixe le mandat de
celle-ci. A cette fin, le ministre choisit des per-
sonnes :

a) impartiales, non en conflit d’intéréts avec
le projet et pourvues des connaissances ou de
I’expérience voulues touchant les effets envi-
ronnementaux prévisibles du projet;

b) qui peuvent avoir été choisies sur la liste
établie en vertu du paragraphe (2).

(2) Le ministre peut établir une liste de per-
sonnes qui peuvent étre nommées membres
d’une commission aux termes de 1’alinéa (1)a).

1992, ch. 37, art. 33; 1993, ch. 34, art. 28(F).

34. La commission, conformément a son
mandat et aux réglements pris a cette fin :
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(a) ensure that the information required for
an assessment by a review panel is obtained
and made available to the public;

(b) hold hearings in a manner that offers the
public an opportunity to participate in the as-
sessment;

(c) prepare a report setting out

(1) the rationale, conclusions and recom-
mendations of the panel relating to the en-
vironmental assessment of the project, in-
cluding any mitigation measures and
follow-up program, and

(i1) a summary of any comments received
from the public; and

(d) submit the report to the Minister and the
responsible authority.

35. (1) A review panel has the power of
summoning any person to appear as a witness
before the panel and of ordering the witness to

(a) give evidence, orally or in writing; and

(b) produce such documents and things as
the panel considers necessary for conducting
its assessment of the project.

(2) A review panel has the same power to
enforce the attendance of witnesses and to com-
pel them to give evidence and produce docu-
ments and other things as is vested in a court of
record.

(3) A hearing by a review panel shall be
public unless the panel is satisfied after repre-
sentations made by a witness that specific, di-
rect and substantial harm would be caused to
the witness or specific harm to the environment
by the disclosure of the evidence, documents or
other things that the witness is ordered to give
or produce pursuant to subsection (1).

(4) Where a review panel is satisfied that the
disclosure of evidence, documents or other
things would cause specific, direct and substan-
tial harm to a witness, the evidence, documents
or things are privileged and shall not, without
the authorization of the witness, knowingly be
or be permitted to be communicated, disclosed
or made available by any person who has ob-
tained the evidence, documents or other things
pursuant to this Act.

(4.1) Where a review panel is satisfied that
the disclosure of evidence, documents or other

a) veille a I’obtention des renseignements
nécessaires a 1’évaluation environnementale
d’un projet et veille a ce que le public y ait
acces;

b) tient des audiences de fagon a donner au
public la possibilité de participer a 1’évalua-
tion environnementale du projet;

) établit un rapport assorti de sa justifica-
tion, de ses conclusions et recommandations
relativement a 1’évaluation environnementale
du projet, notamment aux mesures d’atténua-
tion et au programme de suivi, et énongant,
sous la forme d’un résumé, les observations
recues du public;

d) présente son rapport au ministre et a I’au-
torité responsable.

35. (1) La commission a le pouvoir d’assi-
gner devant elle des témoins et de leur ordon-
ner de :

a) déposer oralement ou par écrit;

b) produire les documents et autres piéces
qu’elle juge nécessaires en vue de procéder a
I’examen dont elle est chargée.

(2) La commission a, pour contraindre les
témoins & comparaitre, a déposer et a produire
des picces, les pouvoirs d’une cour d’archives.

(3) Les audiences de la commission sont pu-
bliques sauf si elle décide, a la suite d’observa-
tions faites par le témoin, que la communica-
tion des éléments de preuve, documents ou
objets qu’il est tenu de présenter au titre du pa-
ragraphe (1) lui causerait directement un préju-
dice réel et sérieux ou causerait un préjudice
réel a I’environnement.

(4) Sila commission conclut que la commu-
nication d’éléments de preuve, de documents
ou d’objets causerait directement un préjudice
réel et sérieux au témoin, ces éléments de pre-
uve, documents ou objets sont protégés; la per-
sonne qui les a obtenus en vertu de la présente
loi ne peut sciemment les communiquer ou per-
mettre qu’ils le soient sans ’autorisation du té-
moin.

(4.1) Si la commission conclut qu’un préju-
dice réel, pour I’environnement, résulterait de
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things would cause specific harm to the envi-
ronment, the evidence, documents or things are
privileged and shall not, without the authoriza-
tion of the review panel, knowingly be or be
permitted to be communicated, disclosed or
made available by any person who has obtained
the evidence, documents or other things pur-
suant to this Act.

(5) Any summons issued or order made by a
review panel pursuant to subsection (1) shall,
for the purposes of enforcement, be made a
summons or order of the Federal Court by fol-
lowing the usual practice and procedure.

(6) No action or other proceeding lies or
shall be commenced against a member of a re-
view panel for or in respect of anything done or
omitted to be done, during the course of and for
the purposes of the assessment by the review
panel.

1992, c. 37, 5. 35; 2003, c. 9, s. 16.

36. On receiving a report submitted by a
mediator or a review panel, the Minister shall
make the report available to the public in any
manner the Minister considers appropriate to
facilitate public access to the report, and shall
advise the public that the report is available.

DEcISION OF RESPONSIBLE AUTHORITY

37. (1) Subject to subsections (1.1) to (1.3),
the responsible authority shall take one of the
following courses of action in respect of a
project after taking into consideration the report
submitted by a mediator or a review panel or,
in the case of a project referred back to the re-
sponsible authority pursuant to subsection
23(1), the comprehensive study report:

(a) where, taking into account the imple-
mentation of any mitigation measures that
the responsible authority considers appropri-
ate,

(i) the project is not likely to cause signif-
icant adverse environmental effects, or

(i1) the project is likely to cause signifi-
cant adverse environmental effects that
can be justified in the circumstances,

the responsible authority may exercise any
power or perform any duty or function that
would permit the project to be carried out in
whole or in part; or

la communication d’éléments de preuve, de do-
cuments ou d’objets, ces ¢léments de preuve,
documents ou objets sont protégés; la personne
qui les a obtenus en vertu de la présente loi ne
peut sciemment les communiquer ou permettre
qu’ils le soient sans I’autorisation de la com-
mission.

(5) Aux fins de leur exécution, les assigna-
tions faites et ordonnances rendues aux termes
du paragraphe (1) sont, selon la procédure habi-
tuelle, assimilées aux assignations ou ordon-
nances de la Cour fédérale.

(6) Les membres d’une commission d’exa-
men sont soustraits aux poursuites et autres
procédures pour les faits — actes ou omissions
— censés accomplis dans le cadre d’un examen
par la commission.

1992, ch. 37, art. 35; 2003, ch. 9, art. 16.

36. Sur réception du rapport du médiateur
ou de la commission d’évaluation environne-
mentale, le ministre en donne avis public et en
favorise 1’accés par le public de la maniére
qu’il estime indiquée.

DECISION DE L’ AUTORITE RESPONSABLE

37. (1) Sous réserve des paragraphes (1.1) a
(1.3), I’autorité responsable, aprés avoir pris en
compte le rapport du médiateur ou de la com-
mission ou, si le projet lui est renvoyé aux ter-
mes du paragraphe 23(1), le rapport d’étude ap-
profondie, prend I’une des décisions suivantes :

a) si, compte tenu de ’application des me-
sures d’atténuation qu’elle estime indiquées,
la réalisation du projet n’est pas susceptible
d’entrainer des effets environnementaux né-
gatifs importants ou est susceptible d’en en-
tralner qui sont justifiables dans les circons-
tances, exercer ses attributions afin de
permettre la mise en ceuvre totale ou partielle
du projet;

b) si, compte tenu de I’application des me-
sures d’atténuation qu’elle estime indiquées,
la réalisation du projet est susceptible d’en-
tralner des effets environnementaux qui ne
sont pas justifiables dans les circonstances,
ne pas exercer les attributions qui lui sont
conférées sous le régime d’une loi fédérale et
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(b) where, taking into account the imple-
mentation of any mitigation measures that
the responsible authority considers appropri-
ate, the project is likely to cause significant
adverse environmental effects that cannot be
justified in the circumstances, the responsi-
ble authority shall not exercise any power or
perform any duty or function conferred on it
by or under any Act of Parliament that would
permit the project to be carried out in whole
or in part.

(1.1) Where a report is submitted by a medi-
ator or review panel,

(a) the responsible authority shall take into
consideration the report and, with the appro-
val of the Governor in Council, respond to
the report;

(b) the Governor in Council may, for the
purpose of giving the approval referred to in
paragraph (&), require the mediator or review
panel to clarify any of the recommendations
set out in the report; and

(c) the responsible authority shall take a
course of action under subsection (1) that is
in conformity with the approval of the Gov-
ernor in Council referred to in paragraph ().

(1.2) Where a response to a report is re-
quired under paragraph (1.1)(a) and there is, in
addition to a responsible authority, a federal au-
thority referred to in paragraph 5(2)(b) in rela-
tion to the project, that federal authority may
act as a responsible authority for the purposes
of that response. This subsection applies in the
case of a federal authority within the meaning
of paragraph (b) of the definition “federal au-
thority” in subsection 2(1) if the Minister
through whom the authority is accountable to
Parliament agrees.

(1.3) Where a project is referred back to a
responsible authority under subsection 23(1)
and the Minister issues an environmental as-
sessment decision statement to the effect that
the project is likely to cause significant adverse
environmental effects, no course of action may
be taken by the responsible authority under
subsection (1) without the approval of the Gov-
ernor in Council.

qui pourraient permettre la mise en oeuvre
du projet en tout ou en partie.

(1.1) Une fois pris en compte le rapport du
médiateur ou de la commission, 1’autorité res-
ponsable est tenue d’y donner suite avec 1’agré-
ment du gouverneur en conseil, qui peut de-
mander des précisions sur 'une ou 1’autre de
ses conclusions; l’autorité responsable prend
alors la décision visée au titre du paragraphe
(1) conformément a I’agrément.

(1.2) Lorsqu’une autorité responsable a 1’ob-
ligation, en vertu du paragraphe (1.1), de don-
ner suite au rapport qui y est visé, toute autorité
fédérale dont le role a 1’égard du projet est pré-
vu a I’alinéa 5(2)b) peut prendre part a I’exécu-
tion de cette obligation comme si elle était une
autorité responsable. S’agissant d’une autorité
fédérale visée a 1’alinéa b) de la définition de
« autorité fédérale », au paragraphe 2(1), elle
peut s’acquitter de cette obligation avec 1’agré-
ment du ministre par I’intermédiaire duquel elle
rend compte de ses activités au Parlement.

(1.3) L’autorité responsable a laquelle le
projet est renvoyé au titre du paragraphe 23(1)
ne prend la décision visée au paragraphe (1)
qu’avec I’agrément du gouverneur en conseil si
le projet est, selon la déclaration du ministre,
susceptible d’entrainer des effets environne-
mentaux négatifs importants.
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(2) Where a responsible authority takes a
course of action referred to in paragraph (1)(a),
it shall, notwithstanding any other Act of Par-
liament, in the exercise of its powers or the per-
formance of its duties or functions under that
other Act or any regulation made thereunder or
in any other manner that the responsible author-
ity considers necessary, ensure that any mitiga-
tion measures referred to in that paragraph in
respect of the project are implemented.

(2.1) Mitigation measures that may be taken
into account under subsection (1) by a responsi-
ble authority are not limited to measures within
the legislative authority of Parliament and in-
clude

(a) any mitigation measures whose imple-
mentation the responsible authority can en-
sure; and

(b) any other mitigation measures that it is
satisfied will be implemented by another per-
son or body.

(2.2) When a responsible authority takes a
course of action referred to in paragraph (1)(a),
it shall, with respect to any mitigation measures
it has taken into account and that are described
in paragraph (2.1)(a), ensure their implementa-
tion in any manner that it considers necessary
and, in doing so, it is not limited to its duties or
powers under any other Act of Parliament.

(2.3) A federal authority shall provide any
assistance requested by a responsible authority
in ensuring the implementation of a mitigation
measure on which the federal authority and the
responsible authority have agreed.

(3) Where the responsible authority takes a
course of action referred to in paragraph (1)(b)
in relation to a project, the responsible authori-
ty shall publish a notice of that course of action
in the Registry and, notwithstanding any other
Act of Parliament, no power, duty or function
conferred by or under that Act or any regula-
tion made under it shall be exercised or per-
formed that would permit that project to be car-
ried out in whole or in part.

(4) A responsible authority shall not take
any course of action under subsection (1) be-
fore the 30th day after the report submitted by a
mediator or a review panel or a summary of it

(2) L’autorité responsable qui prend la déci-
sion visée a I’alinéa (1)a) veille, malgré toute
autre loi fédérale, lors de I’exercice des attribu-
tions qui lui sont conférées sous le régime de
cette loi ou de ses réglements ou selon les au-
tres modalités qu’elle estime indiquées, a 1’ap-
plication des mesures d’atténuation visées a cet
alinéa.

(2.1) Les mesures d’atténuation que 1’auto-
rité responsable peut prendre en compte dans le
cadre du paragraphe (1) ne se limitent pas a cel-
les qui relévent de la compétence législative du
Parlement; elles comprennent :

a) les mesures d’atténuation dont elle peut
assurer I’application;

b) toute autre mesure d’atténuation dont elle
est convaincue qu’elle sera appliquée par une
autre personne ou un autre organisme.

(2.2) Si elle prend une décision dans le ca-
dre de I’alinéa (1)a), I’autorité responsable veil-
le a Dl’application des mesures d’atténuation
qu’elle a prises en compte et qui sont visées a
I’alinéa (1.1)a) de la fagcon qu’elle estime né-
cessaire, méme si aucune autre loi fédérale ne
lui confére de tels pouvoirs d’application.

(2.3) I incombe a lautorité¢ fédérale qui
convient avec [’autorité responsable de mesures
d’atténuation d’appuyer celle-ci, sur demande,
dans I’application de ces mesures.

(3) L’autorité responsable qui prend la déci-
sion visée a I’alinéa (1)b) a 1’égard d’un projet
est tenue de publier un avis de cette décision
dans le registre, et aucune attribution conférée
sous le régime de toute autre loi fédérale ou de
ses réglements ne peut étre exercée de fagon a
permettre la mise en ceuvre, en tout ou en par-
tie, du projet.

(4) L’autorité responsable ne peut prendre
une décision dans le cadre du paragraphe (1)
avant le trentiéme jour suivant le versement du
rapport du médiateur ou de la commission, ou
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has been included on the Internet site in accord-
ance with paragraph 55.1(2)(p).

1992, c. 37, s. 37; 1993, c. 34, s. 29(F); 1994, c. 46, s. 3;
2003,c.9,s. 17.

FoLLow-uP PROGRAM

38. (1) Where a responsible authority takes
a course of action under paragraph 20(1)(a), it
shall consider whether a follow-up program for
the project is appropriate in the circumstances
and, if so, shall design a follow-up program and
ensure its implementation.

(2) Where a responsible authority takes a
course of action under paragraph 37(1)(a), it
shall design a follow-up program for the project
and ensure its implementation.

(3) In designing a follow-up program and in
ensuring its implementation, a responsible au-
thority is not limited by the Act of Parliament
that confers the powers it exercises or the du-
ties or functions it performs.

(4) A federal authority shall provide any as-
sistance requested by a responsible authority in
ensuring the implementation of a follow-up
program on which the federal authority and the
responsible authority have agreed.

(5) The results of follow-up programs may
be used for implementing adaptive manage-
ment measures or for improving the quality of
future environmental assessments.

1992, c. 37, s. 38; 1993, c. 34, 5. 30(F); 2003, c. 9, s. 18.

CERTIFICATE

39. A certificate that states that an environ-
mental assessment of a project has been com-
pleted, and that is signed by a responsible au-
thority that exercises a power or performs a
duty or function referred to in paragraph 5(1)(c)
in relation to the project, is, in the absence of
evidence to the contrary, proof of the matter
stated.

JOINT REVIEW PANELS

40. (1) For the purposes of this section and
sections 41 and 42, “jurisdiction” includes

(a) a federal authority;

(b) the government of a province;

un résumé du rapport, au site Internet confor-
mément a 1’alinéa 55.1(2)p).

1992, ch. 37, art. 37; 1993, ch. 34, art. 29(F); 1994, ch. 46,
art. 3; 2003, ch. 9, art. 17.

PROGRAMME DE SUIVI

38. (1) Si elle décide de la mise en ceuvre
conformément a I’alinéa 20(1)a), I’autorité res-
ponsable examine I’opportunité d’un program-
me de suivi dans les circonstances; le cas
échéant, elle procéde a 1’élaboration d’un tel
programme et veille a son application.

(2) Si elle décide de la mise en ceuvre con-
formément a 1’alinéa 37(1)a), I’autorité respon-
sable élabore un programme de suivi et veille a
son application.

(3) Dans I’¢laboration et 1’application du
programme de suivi qu’elle estime indiqué,
I’autorité responsable n’est pas limitée par le
champ d’application de la loi sous le régime de
laquelle elle exerce ses attributions.

(4) 1l incombe a ’autorité fédérale qui con-
vient avec 1’autorité responsable du programme
de suivi d’appuyer celle-ci, sur demande, dans
la mise en ceuvre du programme.

(5) Les résultats des programmes de suivi
peuvent étre utilisés pour mettre en ceuvre des
mesures de gestion adaptative ou pour amélio-
rer la qualité des évaluations environnementa-
les futures.

1992, ch. 37, art. 38; 1993, ch. 34, art. 30(F); 2003, ch. 9,
art. 18.

CERTIFICAT

39. Le certificat signé par 1’autorité respon-
sable qui exerce une attribution visée a 1’alinéa
5(1)c) et ou il est déclaré qu’une évaluation en-
vironnementale a été effectuée fait foi, sauf
preuve contraire, de son contenu.

EXAMEN CONJOINT

40. (1) Pour I’application du présent article
et des articles 41 et 42, « instance » s’entend
notamment :

a) d’une autorité fédérale;

b) du gouvernement d’une province;
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(c) any other agency or body established
pursuant to an Act of Parliament or the legis-
lature of a province and having powers, du-
ties or functions in relation to an assessment
of the environmental effects of a project;

(d) any body established pursuant to a land
claims agreement referred to in section 35 of
the Constitution Act, 1982 and having pow-
ers, duties or functions in relation to an as-
sessment of the environmental effects of a
project;

(e) a government of a foreign state or of a
subdivision of a foreign state, or any institu-
tion of such a government; and

(f) an international organization of states or
any institution of such an organization.

(2) Subject to section 41, where the referral
of a project to a review panel is required or per-
mitted by this Act, the Minister

(a) may enter into an agreement or arrange-
ment with a jurisdiction referred to in para-
graph (1)(a), (b), (c) or (d) that has powers,
duties or functions in relation to the assess-
ment of the environmental effects of the
project, respecting the joint establishment of
a review panel and the manner in which the
environmental assessment of the project is to
be conducted by the review panel; and

(b) shall, in the case of a jurisdiction within
the meaning of subsection 12(5) that has a
responsibility or an authority to conduct an
assessment of the environmental effects of
the project or any part of it, offer to consult
and cooperate with that other jurisdiction re-
specting the environmental assessment of the
project.

(2.1) Subject to section 41, where the Minis-
ter is required by subsection 28(2) to refer a
proposal to a review panel, the Minister and the
Mackenzie Valley Environmental Impact Re-
view Board shall, in writing, jointly establish a
review panel and prescribe the manner of its
examination of the impact of the proposal on
the environment.

(2.2) Despite subsection (2.1), if, in respect
of a proposal referred to in subsection 138.1(1)
of the Mackenzie Valley Resource Management

c) de tout autre organisme établi sous le ré-
gime d’une loi provinciale ou fédérale ayant
des attributions relatives a 1’évaluation des
effets environnementaux d’un projet;

d) de tout organisme, constitué aux termes
d’un accord sur des revendications territoria-
les visé a I’article 35 de la Loi constitution-
nelle de 1982, ayant des attributions relatives
a 1’évaluation des effets environnementaux
d’un projet;

e) du gouvernement d’un Etat étranger,
d’une subdivision politique d’un Etat étran-
ger ou de I’un de leurs organismes;

f) d’une organisation internationale d’Etats
ou de I’un de ses organismes.

(2) Sous réserve de I’article 41, dans le cas
ou il estime qu’un examen par une commission
est nécessaire ou possible, le ministre :

a) peut conclure avec I’instance visée a 1’ali-
néa (1)a), b), ¢) ou d) exergant des attribu-
tions relatives a 1’évaluation des effets envi-
ronnementaux du projet un accord relatif a la
constitution conjointe d’une commission et
aux modalités de I’évaluation environnemen-
tale du projet par celle-ci;

b) est tenu, dans le cas d’une instance, au
sens du paragraphe 12(5), qui a la responsa-
bilité ou le pouvoir d’entreprendre 1’évalua-
tion des effets environnementaux de tout ou
partie du projet, d’offrir de consulter et de
coopérer avec celle-ci a I’égard de ’évalua-
tion environnementale du projet.

(2.1) Sous réserve de I’article 41, dans les
cas ou il est tenu de soumettre I’affaire a un
examen par une commission au titre du para-
graphe 28(2), le ministre, de concert avec I’Of-
fice d’examen des répercussions environne-
mentales de la vallée du Mackenzie, procede a
la constitution d’une commission conjointe et
fixe, dans le document constitutif, les modalités
d’examen des effets environnementaux du pro-
jet par celle-ci.

(2.2) Malgré le paragraphe (2.1), faute de
conclusion, dans le délai réglementaire prévu
au pagraphe 138.1(4) de la Loi sur la gestion
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Act, no agreement is entered into under that
subsection within the period fixed by the regu-
lations referred to in subsection 138.1(4) of that
Act, an assessment by a review panel of the
proposal shall be conducted.

(2.3) The Minister shall to the extent possi-
ble ensure that any assessment of the proposal
required by subsection (2.2) is coordinated with
any environmental impact review of the pro-
posal under the Mackenzie Valley Resource
Management Act.

(2.4) Before taking a course of action under
subsection 37(1) in respect of a proposal refer-
red to in subsection (2.3), the responsible au-
thority shall take into consideration any report
in respect of the proposal that is issued under
subsection 134(2) of the Mackenzie Valley Re-
source Management Act and shall consult the
persons and bodies to whom the report is sub-
mitted or distributed under subsection 134(3) of
that Act.

(3) Subject to section 41, where the referral
of a project to a review panel is required or per-
mitted by this Act and a jurisdiction referred to
in paragraph (1)(e) or (f) has a responsibility or
an authority to conduct an assessment of the
environmental effects of the project or any part
of it, the Minister and the Minister of Foreign
Affairs may enter into an agreement or arrange-
ment with that jurisdiction respecting the joint
establishment of a review panel and the manner
in which the environmental assessment of the
project is to be conducted by the review panel.

(4) Any agreement or arrangement referred
to in subsection (2) or (3), and any document
establishing a review panel under subsection
(2.1), shall be published before the commence-
ment of the hearings conducted by the review
panel.

1992, c. 37, s. 40; 1993, c. 34, 5. 31(F); 1995, c. 5, 5. 25;
1998, c. 25, s. 163; 2003, c. 9, s. 19; 2005, c. 1, s. 99.

41. An agreement or arrangement entered
into pursuant to subsection 40(2) or (3), and
any document establishing a review panel un-
der subsection 40(2.1), shall provide that the
environmental assessment of the project shall
include a consideration of the factors required
to be considered under subsections 16(1) and
(2) and be conducted in accordance with any
additional requirements and procedures set out
in the agreement and shall provide that

des ressources de la vallée du Mackenzie, de
I’accord prévu au paragraphe 138.1(1) de cette
loi, le projet visé a ce paragraphe fait 1’objet
d’un examen par une commission.

(2.3) Le ministre veille, dans la mesure du
possible, a ce que I’examen visé au paragraphe
(2.2) soit coordonné avec toute étude d’impact
du projet effectuée en vertu de la Loi sur la
gestion des ressources de la vallée du Macken-
zie.

(2.4) Avant de prendre la décision visée au
paragraphe 37(1) a I’égard du projet visé au pa-
ragraphe (2.3), Dautorité responsable tient
compte de tout rapport établi en vertu du para-
graphe 134(2) de la Loi sur la gestion des res-
sources de la vallée du Mackenzie a 1’égard du
projet et consulte les personnes et organismes
qui doivent recevoir le rapport aux termes du
paragraphe 134(3) de cette loi.

(3) Sous réserve de I’article 41, dans le cas
ou ils estiment qu’un examen par une commis-
sion est nécessaire ou possible et ou une instan-
ce visée aux alinéas (1)e) ou f) a la responsabi-
lit¢ ou le pouvoir d’entreprendre 1’évaluation
des effets environnementaux de tout ou partie
du projet, le ministre et le ministre des Affaires
étrangéres peuvent conclure avec 1’instance vi-
sée un accord relatif a la constitution conjointe
d’une commission et aux modalités de 1’évalua-
tion environnementale du projet par celle-ci.

(4) Les accords visés aux paragraphes (2) ou
(3), ainsi que les documents visés au paragra-
phe (2.1), sont publiés avant le début des au-
diences de la commission conjointe.

1992, ch. 37, art. 40; 1993, ch. 34, art. 31(F); 1995, ch. 5,

art. 25; 1998, ch. 25, art. 163; 2003, ch. 9, art. 19; 2005, ch.
1, art. 99.

41. Les accords conclus aux termes des pa-
ragraphes 40(2) ou (3) et les documents visés
au paragraphe 40(2.1) contiennent une disposi-
tion selon laquelle I’évaluation environnemen-
tale du projet prend en compte les éléments
prévus aux paragraphes 16(1) et (2) et est effec-
tuée conformément aux exigences et modalités
supplémentaires qui y sont contenues ainsi que
les conditions suivantes :
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(a) the Minister shall appoint or approve the
appointment of the chairperson or appoint a
co-chairperson, and shall appoint at least one
other member of the panel;

(b) the members of the panel are to be un-
biased and free from any conflict of interest
relative to the project and are to have knowl-
edge or experience relevant to the anticipated
environmental effects of the project;

(c) the Minister shall fix or approve the
terms of reference for the panel;

(d) the review panel is to have the powers
and immunities provided for in section 35;

(e) the public will be given an opportunity to
participate in the assessment conducted by
the panel;

(f) on completion of the assessment, the re-
port of the panel will be submitted to the
Minister; and

(9) the panel’s report will be published.

1992, c. 37, s. 41; 1993, c. 34, s. 32(F); 1998, c. 25, s. 164;
2003, c. 9, s. 20.

42. Where the Minister establishes a review
panel jointly with a jurisdiction referred to in
subsection 40(1), the assessment conducted by
that panel shall be deemed to satisfy any re-
quirements of this Act and the regulations re-
specting assessments by a review panel.

1992, c. 37, 5. 42; 1993, c. 34, s. 33(F).

PuBLic HEARING BY A FEDERAL AUTHORITY

43. (1) Where the referral of a project to a
review panel is required or permitted by this
Act and the Minister is of the opinion that a
process for assessing the environmental effects
of projects that is followed by a federal authori-
ty under an Act of Parliament other than this
Act or by a body referred to in paragraph 40(1)
(d) would be an appropriate substitute, the Min-
ister may approve the substitution of that proc-
ess for an environmental assessment by a re-
view panel under this Act.

(2) An approval of the Minister pursuant to
subsection (1) shall be in writing and may be
given in respect of a project or a class of
projects.

1992, c. 37,s.43; 1993, c. 34, s. 34(F).

a) le ministre nomme le président, ou ap-
prouve sa nomination, ou nomme le coprési-
dent et nomme au moins un autre membre de
la commission;

b) les membres de la commission sont im-
partiaux, non en conflit d’intéréts avec le
projet et pourvus des connaissances et de
I’expérience voulues touchant les effets envi-
ronnementaux prévus du projet;

C) le ministre fixe ou approuve le mandat de
la commission;

d) les pouvoirs et immunités prévus a I’arti-
cle 35 sont conférés a la commission;

e) le public aura la possibilité de participer
a I’examen;

f) dés ’achévement de I’examen, la com-
mission lui présentera un rapport;

g) le rapport sera publié.

1992, ch. 37, art. 41; 1993, ch. 34, art. 32(F); 1998, ch. 25,
art. 164; 2003, ch. 9, art. 20.

42. Dans le cas ou le ministre constitue la
commission visée au paragraphe 40(1), I’exa-
men effectué par celle-ci est réputé satisfaire
aux exigences de la présente loi et des régle-
ments en matiére d’évaluation environnementa-
le effectuée par une commission.

1992, ch. 37, art. 42; 1993, ch. 34, art. 33(F).

AUDIENCE PUBLIQUE PAR UNE AUTORITE FEDERALE

43. (1) Dans le cas ou la présente loi lui
permet de demander un examen par une com-
mission ou 1’y oblige, et s’il estime que le pro-
cessus d’évaluation des effets environnemen-
taux suivi par une autorité¢ fédérale sous le
régime d’une autre loi fédérale ou par un orga-
nisme visé a 1’alinéa 40(1)d) serait indiqué dans
les circonstances, le ministre peut autoriser la
substitution de ce processus d’évaluation a
I’examen.

(2) L’autorisation du ministre est donnée par
écrit et peut viser un projet ou une catégorie de
projets.

1992, ch. 37, art. 43; 1993, ch. 34, art. 34(F).
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44. The Minister shall not approve a substi-
tution pursuant to subsection 43(1) unless the
Minister is satisfied that

(a) the process to be substituted will include
a consideration of the factors required to be
considered under subsections 16(1) and (2);

(b) the public will be given an opportunity
to participate in the assessment;

(c) at the end of the assessment, a report will
be submitted to the Minister;

(d) the report will be published; and

(e) any criteria established pursuant to para-
graph 58(1)(g) are met.

45. Where the Minister approves a substitu-
tion of a process pursuant to subsection 43(1),
an assessment that is conducted in accordance
with that process shall be deemed to satisfy any
requirements of this Act and the regulations in
respect of assessments by a review panel.

TRANSBOUNDARY AND RELATED
ENVIRONMENTAL EFFECTS

46. (1) Where no power, duty or function
referred to in section 5 is to be exercised or per-
formed by a federal authority in relation to a
project that is to be carried out in a province
and the Minister is of the opinion that the
project may cause significant adverse environ-
mental effects in another province, the Minister
may refer the project to a mediator or a review
panel in accordance with section 29 for an as-
sessment of the environmental effects of the
project in that other province.

(2) The Minister shall not refer a project to a
mediator or a review panel pursuant to subsec-
tion (1) where the Minister and the govern-
ments of all interested provinces have agreed
on another manner of conducting an assessment
of the interprovincial environmental effects of
the project that

(a) includes a consideration of the factors
required to be considered under subsections
16(1) and (2);

(b) includes an opportunity for the public to
participate in the assessment;

44. Le ministre ne peut autoriser la substitu-
tion que s’il est convaincu que les conditions
suivantes sont réunies :

a) I’évaluation a effectuer portera entre au-
tres sur les éléments dont la prise en compte
est exigée en vertu des paragraphes 16(1) et
2

b) le public aura la possibilité de participer
au processus d’évaluation;

¢) dés I’achévement de 1’évaluation, un rap-
port lui sera présenté;

d) le rapport sera publié;

e) il a été satisfait aux criteres fixés aux ter-
mes de I’alinéa 58(1)Q).

45. L’évaluation autorisée en application du
paragraphe 43(1) est réputée satisfaire aux exi-
gences de la présente loi et des réglements en
matiére d’évaluation environnementale effec-
tuée par une commission.

EFFETS HORS FRONTIERES ET EFFETS
ENVIRONNEMENTAUX CONNEXES

46. (1) S’il est d’avis qu’un projet qui doit
étre mis en ceuvre dans une province et a
I’égard duquel aucune des attributions visées a
I’article 5 ne doit étre exercée par une autorité
fédérale peut entrainer des effets environne-
mentaux négatifs importants dans une autre
province, le ministre peut, conformément a
I’article 29, renvoyer a un médiateur ou a une
commission 1’évaluation de ces effets dans cet-
te autre province.

(2) Le ministre ne peut effectuer le renvoi
prévu au paragraphe (1) que si lui-méme et les
gouvernements des provinces concernées ne
peuvent s’entendre sur des modalités de re-
change de I’évaluation des effets environne-
mentaux interprovinciaux du projet qui réunis-
sent les conditions suivantes :

a) I’évaluation porte sur les éléments dont la
prise en compte est exigée en vertu des para-
graphes 16(1) et (2);

b) le public a la possibilité de participer au
processus d’évaluation;

c) des I’achevement de 1’évaluation, un rap-
port lui sera présent¢;
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(c) includes a requirement that the report is
to be submitted to the Minister at the end of
the assessment;

(d) includes a requirement that the report is
to be published; and

(e) meets any criteria established pursuant to
paragraph 58(1)(h).

(3) The Minister shall consider whether to
make a reference pursuant to subsection (1)

(a) on the request of the government of any
interested province; or

(b) on the receipt of a petition that is

(i) signed by one or more persons each of
whom has an interest in lands on which
the project may cause significant adverse
environmental effects, and

(i) accompanied by a concise statement
of the evidence supporting the contention
of the petitioners that the project may
cause significant adverse environmental
effects in a province other than the one in
which it is to be carried out.

(4) At least ten days before referring a
project to a mediator or a review panel pursuant
to subsection (1), the Minister shall give notice
of the intention to do so to the proponent of the
project, to the governments of all interested
provinces and to any person who signed a peti-
tion considered by the Minister pursuant to sub-
section (3).

(5) For the purposes of this section and sec-
tions 47, 48, 50 and 51, “interested province”
means

(a) a province in which the project is to be
carried out; or

(b) a province that claims that significant
adverse environmental effects may occur in
that province as a result of the project.

1992, c. 37, s. 46; 2003, c. 9, s. 21.

47. (1) Where no power, duty or function
referred to in section 5 is to be exercised or per-
formed by a federal authority in relation to a
project that is to be carried out in Canada or on
federal lands and the Minister is of the opinion
that the project may cause significant adverse
environmental effects occurring both outside
Canada and outside those federal lands, the

d) le rapport sera publié;

e) I’évaluation satisfait aux critéres établis
aux termes de 1’alinéa 58(1)h).

(3) Le ministre est tenu d’examiner la possi-
bilité d’effectuer le renvoi prévu au paragraphe

(1)
a) a la demande du gouvernement d’une
province concernée;

b) sur réception d’une pétition signée par
une ou plusieurs personnes qui ont chacune
des droits sur des terres sur lesquelles le pro-
jet peut entrainer des effets environnemen-
taux négatifs importants et accompagnée
d’un bref exposé alléguant que la mise en
oeuvre du projet dans une province peut cau-
ser de tels effets dans une autre province.

(4) Avant d’effectuer le renvoi prévu au pa-
ragraphe (1), le ministre en donne un préavis
d’au moins dix jours au promoteur du projet, a
tous les gouvernements des provinces concer-
nées et aux signataires de la pétition recue aux
termes du paragraphe (3).

(5) Pour I’'application du présent article et
des articles 47, 48, 50 et 51, « province concer-
née » s’entend de la province ou est mis en oeu-
vre le projet et de celle qui prétend que le projet
peut entrainer des effets environnementaux né-
gatifs importants sur son territoire.

1992, ch. 37, art. 46; 2003, ch. 9, art. 21.

47. (1) Dans le cas ou aucune des attribu-
tions visées a ’article 5 ne doit étre exercée par
une autorité fédérale a I’égard d’un projet de-
vant étre mis en ceuvre au Canada ou sur le ter-
ritoire domanial et ou le ministre est d’avis que
le projet peut entrainer des effets environne-
mentaux négatifs importants a la fois a I’étran-
ger et hors du territoire domanial, le ministre et
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Minister and the Minister of Foreign Affairs
may refer the project to a mediator or a review
panel in accordance with section 29 for an as-
sessment of the environmental effects of the
project occurring both outside Canada and out-
side federal lands.

(2) The Minister and the Minister of Foreign
Affairs shall not refer a project to a mediator or
a review panel pursuant to subsection (1) where
the Minister and the governments of all interes-
ted provinces have agreed on another manner
of conducting an assessment of the environ-
mental effects of the project occurring both out-
side Canada and outside federal lands that

(a) includes a consideration of the factors
required to be considered under subsections
16(1) and (2);

(b) includes an opportunity for the public to
participate in the assessment;

(c) includes a requirement that the report is
to be submitted to the Minister at the end of
the assessment;

(d) includes a requirement that the report is
to be published; and

(e) meets any criteria established pursuant to
paragraph 58(1)(h).

(3) On a request to the Minister to refer a
project to a mediator or a review panel pursuant
to subsection (1) made by

(a) the government of any province in which
the project is to be carried out or that is adja-
cent to federal lands on which the project is
to be carried out, or

(b) the government of a foreign state or a
subdivision thereof that claims that signifi-
cant adverse environmental effects may oc-
cur in that foreign state or subdivision there-
of as a result of the project,

the Minister and the Minister of Foreign Affairs
shall consider whether to make a reference pur-
suant to subsection (1).

(4) At least ten days before making a refer-
ence pursuant to subsection (1), the Minister
shall give notice of the intention to do so to

(a) the proponent of the project;

(b) the government of any province in which
the project is to be carried out or that is adja-

le ministre des Affaires étrangéres peuvent,
conformément a I’article 29, renvoyer a un mé-
diateur ou a une commission 1’évaluation des
effets environnementaux internationaux.

(2) Le ministre et le ministre des Affaires
étrangeres ne peuvent effectuer le renvoi prévu
au paragraphe (1) que si le ministre et les gou-
vernements des provinces concernées ne peu-
vent s’entendre sur des modalités de rechange
de I’évaluation des effets environnementaux du
projet qui surviennent a la fois a 1’étranger et
hors du territoire domanial et que si ces modali-
tés de rechange réunissent les conditions sui-
vantes :

a) elles portent sur les éléments dont la prise
en compte est exigée en vertu des paragra-
phes 16(1) et (2);

b) le public a la possibilité de participer au
processus d’évaluation;

C) deés son achévement, un rapport sera pré-
senté au ministre;

d) le rapport sera publié;

e) elles satisfont aux critéres fixés aux ter-
mes de I’alinéa 58(1)h).

(3) Le ministre et le ministre des Affaires
étrangeres sont tenus d’examiner la possibilité
d’effectuer le renvoi prévu au paragraphe (1)
sur réception par le ministre d’une demande
présentée soit par le gouvernement d’une pro-
vince ou doit étre mis en oeuvre le projet ou
dont le territoire est contigu au territoire doma-
nial sur lequel le projet doit étre mis en oeuvre,
soit par le gouvernement d’un Etat étranger ou
d’une subdivision politique d’un Etat étranger
qui allegue que le projet peut entrainer des ef-
fets environnementaux négatifs importants sur
son territoire.

(4) Avant d’effectuer le renvoi prévu au pa-
ragraphe (1), le ministre en donne un préavis
d’au moins dix jours :

a) au promoteur du projet;

b) au gouvernement de la province ou est
mis en oeuvre le projet ou dont le territoire
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cent to federal lands on which the project is
to be carried out; and

(c) the government of any foreign state or a
subdivision thereof in which, in the opinion
of the Minister, significant adverse environ-
mental effects may occur as a result of the
project.

1992, ¢. 37,.47; 1995, c. 5,5.25; 2003, ¢c. 9, 5. 22.

48. (1) Where no power, duty or function
referred to in section 5 is to be exercised or per-
formed by a federal authority in relation to a
project that is to be carried out in Canada and
the Minister is of the opinion that the project
may cause significant adverse environmental
effects on

(a) lands in a reserve that is set apart for the
use and benefit of a band and that is subject
to the Indian Act,

(a.1) a park or park reserve as defined in
subsection 2(1) of the Canada National
Parks Act,

(b) federal lands other than those mentioned
in paragraph (a) or (a.1),

(c) lands that are described in a land claims
agreement referred to in section 35 of the
Constitution Act, 1982 and that are prescri-
bed,

(d) lands that have been set aside for the use
and benefit of Indians pursuant to legislation
that relates to the self-government of Indians
and that are prescribed, or

(e) lands in respect of which Indians have
interests,

the Minister may refer the project to a mediator
or a review panel in accordance with section 29
for an assessment of the environmental effects
of the project on those lands.

(1.1) In deciding whether or not a project
may cause significant adverse environmental
effects on a park or park reserve as defined in
subsection 2(1) of the Canada National Parks
Act, the Minister shall take into account its eco-
logical integrity, as that expression is defined in
that subsection.

est contigu au territoire domanial sur lequel
le projet est mis en oeuvre;

¢) au gouvernement de 1’Etat étranger a
I’égard duquel, ou a la subdivision politique
du gouvernement d’un Etat étranger a
I’égard de laquelle, selon le ministre, le pro-
jet peut entrainer des effets environnemen-
taux négatifs importants sur son territoire.

1992, ch. 37, art. 47; 1995, ch. 5, art. 25; 2003, ch. 9, art.
22.

48. (1) Le ministre peut renvoyer a un mé-
diateur ou a une commission 1’évaluation des
effets environnementaux d’un projet a 1’égard
duquel aucune attribution visée a 1’article 5 ne
doit étre exercée par une autorité fédérale, si le
projet doit étre mis en ceuvre au Canada et peut,
a son avis, entrainer des effets environnemen-
taux négatifs importants sur :

a) des terres d’une réserve mise de coté a
I’'usage et au profit d’une bande et assujettie
a la Loi sur les Indiens;

a.1l) un parc ou une réserve, au sens du para-
graphe 2(1) de la Loi sur les parcs nationaux
du Canada;

b) le territoire domanial, a 1’exception des
terres visées aux alinéas a) et a.1);

C) des terres visées dans un accord de reven-
dications territoriales visé a ’article 35 de la
Loi constitutionnelle de 1982 et désignées
par réglement;

d) des terres, désignées par réglement, mises
de coté a 1’usage et au profit des Indiens con-
formément a une loi relative a 1’autonomie
gouvernementale des Indiens;

e) des terres sur lesquelles les Indiens ont
des droits.

(1.1) Le ministre, pour décider si un projet
peut entrainer des effets environnementaux né-
gatifs importants sur un parc ou une réserve, au
sens du paragraphe 2(1) de la Loi sur les parcs
nationaux du Canada, tient compte des effets
que le projet aura sur leur intégrité écologique,
au sens de ce paragraphe.
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Environmental (2) Where no power, duty or function refer-
effects of red to in section 5 is to be exercised or per-
projects carried S i
outonreserve ~ formed by a federal authority in relation to a

lands, etc. project that is to be carried out on

(a) lands in a reserve that is set apart for the
use and benefit of a band and that is subject
to the Indian Act,

(b) lands that are described in a land claims
agreement referred to in section 35 of the
Constitution Act, 1982 and that are prescri-
bed, or

(c) lands that have been set aside for the use
and benefit of Indians pursuant to legislation
that relates to the self-government of Indians
and that are prescribed,

and the Minister is of the opinion that the
project may cause significant adverse environ-
mental effects outside those lands, the Minister
may refer the project to a mediator or a review
panel in accordance with section 29 for an as-
sessment of the environmental effects of the
project outside those lands.

Agreement (3) The Minister shall not refer a project to a
mediator or a review panel pursuant to subsec-
tion (1) or (2) where the Minister and the gov-
ernments of all interested provinces, and

(a) in respect of federal lands referred to in
paragraph (1)(b), the federal authority having
the administration of those lands,

(b) in respect of lands referred to in para-
graph (1)(a) or (2)(a), the council of the band
for whose use and benefit the reserve has
been set apart,

(c) in respect of lands referred to in para-
graph (1)(c) or (e) or (2)(b), the party to the
agreement or claim — or that party’s succes-
sor — that was, or was acting on behalf of,
an aboriginal people or group, or

(d) in respect of lands that have been set
aside for the use and benefit of Indians pur-
suant to legislation referred to in paragraph
(1)(d) or (2)(c), the governing body estab-
lished by that legislation,

have agreed on another manner of conducting
an assessment of the environmental effects of
the project on or outside those lands, as the
case may be.

(2) S’il est d’avis qu’un projet a 1’égard du-
quel aucune attribution visée a 1’article 5 ne
doit étre exercée par une autorité fédérale et qui
doit étre mis en ceuvre sur les terres énumérées
ci-aprés peut entrainer des effets environne-
mentaux négatifs importants a 1’extérieur de
ces terres, le ministre peut, conformément a
I’article 29, renvoyer a un médiateur ou a une
commission I’examen de ces effets :

a) terres d’une réserve mise de coté a 1’usa-
ge et au profit d’une bande et assujettie a la
Loi sur les Indiens;

b) terres visées dans un accord de revendica-
tions territoriales visé a I’article 35 de la Loi
constitutionnelle de 1982 et désignées par re-
glement;

C) terres, désignées par réglement, qui ont
été mises de coté a 1’usage et au profit des
Indiens conformément a une loi relative a
I’autonomie gouvernementale des Indiens.

(3) Le ministre ne peut effectuer le renvoi
prévu aux paragraphes (1) ou (2) que si lui-mé-
me et les gouvernements des provinces concer-
nées ainsi que les organismes énumérés ci-
aprés ne peuvent s’entendre sur les modalités
de rechange de 1’évaluation des effets environ-
nementaux négatifs importants du projet sur ces
terres ou a I’extérieur de celles-ci :

a) a I’égard du territoire domanial visé a
I’alinéa (1)b), ’autorité fédérale qui est char-
gée de sa gestion;

b) a I’égard des terres visées aux alinéas
(1)a) ou (2)a), le conseil de la bande a 1’usa-
ge et au profit de laquelle la réserve a été mi-
se de coté;

€) a I’égard des terres visées aux alinéas
(1)c) ou €) ou (2)b), le peuple ou groupe au-
tochtone, ou son représentant, partie a 1’ac-
cord ou a la revendication, ou leurs succes-
seurs;

d) a I’égard des terres qui ont été mises de
cOté a ’usage et au profit des Indiens confor-
mément & une loi visée aux alinéas (1)d) ou
(2)c), I’organisme dirigeant constitué par cet-
te loi.
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Initiative for (4) The Minister shall consider whether to (4) Le ministre est tenu d’examiner la possi-  Demande
reference make a reference pursuant to subsection (1) or  bilité d’effectuer le renvoi prévu aux paragra-
2) phes (1) ou (2) :

(a) on the request of the government of any
interested province or the federal authority
having the administration of federal lands re-
ferred to in paragraph (1)(b); or

(b) on receipt of a petition that is

a) a la demande du gouvernement d’une
province concernée ou de 1’autorité fédérale
chargée de la gestion du territoire domanial
visé a I’alinéa (1)b);

b) sur réception d’une pétition :

(i) signed by one or more persons each of (i) signée par une ou plusieurs personnes
whom has an interest in lands on which qui ont chacune des droits sur des terres
the project may cause significant adverse ou le projet peut entrainer des effets envi-
environmental effects, and ronnementaux négatifs importants,
(i) accompanied by a concise statement (i) accompagnée d’un bref exposé allé-
of the evidence supporting the contention guant que la mise en oeuvre du projet dans
of the petitioner that the project may cause une province peut causer de tels effets, a
significant adverse environmental effects I’égard desquels un renvoi peut étre effec-
in respect of which a reference may be tué aux termes des paragraphes (1) ou (2).
made pursuant to subsection (1) or (2).

Notice (5) At least ten days before a reference is (5) Avant d’effectuer le renvoi prévu aux  Préavis

paragraphes (1) ou (2), le ministre en donne un
préavis d’au moins dix jours :

made pursuant to subsection (1) or (2), the
Minister shall give notice of the intention to do
so to

(a) the proponent of the project;

(b) the governments of all interested provin-
ces;

(c) any person who signed a petition consid-
ered by the Minister pursuant to subsection

“;

(d) the federal authority, in the case of a ref-
erence to be made pursuant to paragraph (1)
(b);

(e) in respect of lands referred to in para-
graph (1)(a) or (2)(a), the council of the band
for whose use and benefit the reserve has
been set apart;

(f) in respect of lands referred to in para-
graph (1)(c) or (e) or (2)(b), the party to the
agreement or claim — or that party’s succes-
sor — that was, or was acting on behalf of,
an aboriginal people or group; and

(9) in respect of lands that have been set
aside for the use and benefit of Indians pur-
suant to legislation referred to in paragraph
(1)(d) or (2)(c), the governing body estab-
lished by that legislation.
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a) au promoteur du projet;

b) aux gouvernements des provinces concer-
nées;

C) aux signataires d’une pétition examinée
par le ministre aux termes du paragraphe (4);

d) a l’autorité fédérale, dans le cas du renvoi
qui doit étre effectué aux termes de 1’alinéa
(1)b);

e) a I’égard des terres visées aux alinéas
(1)a) ou (2)a), au conseil de la bande a ’usa-
ge et au profit de laquelle la réserve a été mi-
se de coté;

f) a 1’égard des terres visées aux alinéas
(1)c) ou €) ou (2)b), au peuple ou groupe au-
tochtone, ou a son représentant, partie a I’ac-
cord ou a la revendication, ou a leurs succes-
seurs;

g) a I’égard des terres qui ont été mises de
coté a 'usage et au profit des Indiens confor-
mément & une loi visée aux alinéas (1)d) ou
(2)c), a ’organisme dirigeant constitué¢ par
cette loi.
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(6) For the purposes of this section, “lands
in respect of which Indians have interests”
means

(a) land areas that are subject to a land claim
accepted by the Government of Canada for
negotiation under its comprehensive land
claims policy and that

(i) for the purposes of land claim settle-
ment have been withdrawn from disposal,
under the Territorial Lands Act in the case
of land areas situated in the Northwest
Territories or Nunavut, or under a law of
the Legislature of Yukon in the case of
land areas situated in Yukon, or

(i1) in the case of land areas situated in a
province, have been agreed on for selec-
tion by the Government of Canada and the
government of the province; and

(b) land areas that belong to Her Majesty or
in respect of which Her Majesty has the right
to dispose and that have been identified and
agreed on by Her Majesty and an Indian
band for transfer to settle claims based on

(1) an outstanding lawful obligation of
Her Majesty towards an Indian band pur-
suant to the specific claims policy of the
Government of Canada, or

(ii) treaty land entitlement.

(7) For the purposes of this section, a refer-
ence to any lands, land areas or reserves in-
cludes a reference to all waters on and air
above those lands, areas or reserves.

1992, c. 37, c. 48; 1993, c. 28, s. 78; 2002, c. 7, s. 123;
2003, c. 9, s. 23.

49. Sections 29 to 36 and 40 to 42 apply,
with such modifications as the circumstances
require, in respect of a reference to a mediator
or a review panel pursuant to subsection 46(1),
47(1) or 48(1) or (2).

50. (1) Where the Minister refers a project
to a mediator or a review panel for an assess-
ment of the environmental effects of the project
referred to in subsection 46(1), 47(1) or 48(1)
or (2), the Minister may, by order, prohibit the
proponent of the project from doing any act or
thing that would commit the proponent to en-
suring that the project is carried out in whole or
in part until the assessment is completed and

(6) Pour I’application du présent article, les
terres sur lesquelles les Indiens ont des droits
s’entendent :

a) des terres visées par des revendications
territoriales que le gouvernement fédéral a
accepté de négocier dans le cadre de sa poli-
tique en matiere de revendications territoria-
les des Indiens et :

(i) celles qui ont été, dans le cadre d’un
réglement en matiére de revendications
territoriales, déclarées inaliénables, dans le
cas des Territoires du Nord-Ouest ou du
Nunavut, sous le régime de la Loi sur les
terres territoriales ou, dans le cas du Yu-
kon, en vertu d’une loi de la Législature,

(i1) dans le cas des provinces, celles qui
ont été choisies par le gouvernement fédé-
ral et celui de la province concernée;

b) des terres qui appartiennent a Sa Majesté
ou qu’elle a le droit de céder et qui ont été
choisies par elle et une bande indienne pour
cession en vue d’un réglement des revendi-
cations territoriales fondées :

(1) sur une obligation légale de Sa Majesté
envers une bande indienne aux termes de
la politique du gouvernement fédéral en
matiére de revendications particuliéres,

(i1) sur les droits fonciers découlant d’un
traité.

(7) Pour I’application du présent article, tou-
te mention des terres, territoires ou réserves
comprend leurs eaux et leur espace aérien.

1992, ch. 37, art. 48; 1993, ch. 28, art. 78; 2002, ch. 7, art.
123; 2003, ch. 9, art. 23.

49. Les articles 29 a 36 et 40 a 42 s’appli-
quent, avec les adaptations nécessaires, aux
renvois a une médiation ou a une commission
d’examen visés aux paragraphes 46(1), 47(1)
ou 48(1) ou (2).

50. (1) Dans le cas ou il effectue le renvoi a
un médiateur ou a une commission aux termes
des paragraphes 46(1), 47(1) ou 48(1) ou (2), le
ministre peut, par arrété, interdire au promoteur
d’accomplir tout acte permettant la mise en
ocuvre du projet en tout ou en partie jusqu’a ce
que I’examen soit terminé et qu’il soit convain-
cu que, compte tenu de la mise en oeuvre des
mesures d’atténuation indiquées, la réalisation
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the Minister is satisfied that, taking into ac-
count the implementation of any appropriate
mitigation measures the project is not likely to
cause any significant adverse environmental ef-
fects referred to in that subsection or that any
such effects are justified in the circumstances.

(2) Where a project is referred to a mediator
or a review panel for an assessment of the envi-
ronmental effects of the project referred to in
subsection 46(1), 47(1) or 48(1) or (2) and the
mediator or review panel submits a report to
the Minister indicating that the project is likely
to cause significant adverse environmental ef-
fects referred to in that subsection the Minister
may, by order, prohibit the proponent of the
project from doing any act or thing that would
commit the proponent to ensuring that the
project is carried out in whole or in part until
the Minister is satisfied that, taking into ac-
count the implementation of any appropriate
mitigation measures, the project is not likely to
cause any significant adverse environmental ef-
fects referred to in that subsection or that any
such effects are justified in the circumstances.

(3) The Minister shall, before exercising dis-
cretion to make an order under subsection (1)
or (2), advise and offer to consult with the gov-
ernments of all interested provinces and any
federal authority, or the band council, party to
the agreement or claim or governing body hav-
ing an interest in the lands where the project is
to be carried out, as the case may be.

1992, c. 37, 5. 50; 1993, c. 34, s. 35(F).

51. (1) Where, on the application of the At-
torney General of Canada, it appears to a court
of competent jurisdiction that an order made
under section 50 in respect of a project has
been, is about to be or is likely to be contra-
vened, the court may issue an injunction order-
ing any person named in the application to re-
frain from doing any act or thing that would
commit the proponent to ensuring that the
project or any part thereof is carried out until

(a) with respect to an order made pursuant
to subsection 50(1), the assessment of the en-
vironmental effects of the project referred to
in subsection 46(1), 47(1) or 48(1) or (2) is
completed and the Minister is satisfied that,
taking into account the implementation of
any appropriate mitigation measures, the
project is not likely to cause any significant

du projet n’est pas susceptible d’entrainer les
effets environnementaux négatifs importants
visés a ces articles ou qu’ils sont justifiables
dans les circonstances.

(2) Dans le cas ou le médiateur ou la com-
mission en vient a la conclusion dans son rap-
port au ministre que la mise en oeuvre du projet
visé aux paragraphes 46(1), 47(1) ou 48(1) ou
(2) est susceptible d’entrainer des effets envi-
ronnementaux négatifs importants, le ministre
peut, par arrété, interdire au promoteur d’ac-
complir tout acte permettant la mise en oeuvre
du projet en tout ou en partie jusqu’a ce qu’il
soit convaincu que, compte tenu de 1’applica-
tion des mesures d’atténuation indiquées, la
réalisation du projet n’est pas susceptible d’en-
tralner les effets environnementaux négatifs im-
portants visés a ces articles ou qu’ils sont justi-
fiables dans les circonstances.

(3) Avant de prendre sa décision aux termes
des paragraphes (1) ou (2), le ministre avise et
offre de consulter, selon le cas, les gouverne-
ments des provinces concernées, toute autorité
fédérale ou le conseil de bande, la partie a I’en-
tente ou a la revendication ou I’organisme diri-
geant qui a des droits dans les terres ou le pro-
jet doit étre mis en oeuvre.

1992, ch. 37, art. 50; 1993, ch. 34, art. 35(F).

51. (1) Si, sur demande présentée par le
procureur général du Canada, il conclut a I’in-
observation — réelle ou appréhendée — de
I’arrété pris en application de ’article 50, le tri-
bunal compétent peut, par injonction, interdire
a toute personne visée par la demande d’ac-
complir tout acte permettant la mise en oeuvre
du projet en tout ou en partie jusqu’a ce que :

a) dans le cas d’un arrété pris en vertu du
paragraphe 50(1), ’examen par une commis-
sion soit terminé et que le ministre soit con-
vaincu que, compte tenu de I’application des
mesures d’atténuation indiquées, la réalisa-
tion du projet n’est pas susceptible d’entrai-
ner les effets environnementaux négatifs im-
portants visés aux paragraphes 46(1), 47(1)
ou 48(1) ou (2) ou qu’ils sont justifiables
dans les circonstances;
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adverse environmental effects referred to in
that subsection or any such effects are justi-
fied in the circumstances; and

(b) with respect to an order made pursuant
to subsection 50(2), the Minister is satisfied
that, taking into account the implementation
of any appropriate mitigation measures, the
project is not likely to cause any significant
adverse environmental effects referred to in
that subsection or any such effects are justi-
fied in the circumstances.

(2) At least forty-eight hours before an in-
junction is issued under subsection (1), notice
of the application shall be given to

(a) persons named in the application, and

(b) the governments of all interested provin-
ces and any federal authority, band council,
party to the agreement or claim or governing
body having an interest in the lands where
the project is to be carried out, as the case
may be,

unless the urgency of the situation is such that
the delay involved in giving such notice would
not be in the public interest.

1992, c. 37,s. 51; 1993, c. 34, s. 36(F).

52. (1) An order under section 50 comes in-
to force at the time it is made.

(2) The order ceases to have effect fourteen
days after it is made unless, within that period,
it is approved by the Governor in Council.

(3) The order is exempt from the application
of sections 3, 5 and 11 of the Statutory Instru-
ments Act and shall be published in the Canada
Gazette within twenty-three days after it is ap-
proved by the Governor in Council.

53. (1) Where the Minister has referred a
project to a mediator or a review panel pursuant
to subsection 46(1), 47(1) or 48(1) or (2), the
Minister shall, in accordance with any regula-
tions made for that purpose, design or approve
any follow-up program that the Minister con-
siders appropriate for the project and arrange
for the implementation of that program.

(2) Following the receipt of the report of the
mediator or review panel in respect of the as-
sessment of the environmental effects of the
project referred to in subsection 46(1), 47(1) or
48(1) or (2), the Minister shall, in accordance

b) dans le cas d’un arrété pris en vertu du
paragraphe 50(2), le ministre soit convaincu
que, compte tenu de I’application des mesu-
res d’atténuation indiquées, la réalisation du
projet n’est pas susceptible d’entrainer les ef-
fets environnementaux négatifs importants
visés a ces articles ou qu’ils sont justifiables
dans les circonstances.

(2) Sauflorsque cela serait contraire a I’inté-
rét public en raison de 1’urgence de la situation,
I’injonction est subordonnée a la signification
d’un préavis d’au moins quarante-huit heures :

a) aux parties nommeées dans la demande;

b) aux gouvernements des provinces concer-
nées et, selon le cas, a I’autorité fédérale, au
conseil de bande, a la partie a I’entente ou a
la revendication ou a l’organisme dirigeant
qui ont des droits dans les terres ou le projet
doit étre mis en oeuvre.

1992, ch. 37, art. 51; 1993, ch. 34, art. 36(F).

52. (1) L’arrété pris en application de I’arti-
cle 50 prend effet des sa prise.

(2) L’arrété devient inopérant a défaut d’ap-
probation du gouverneur en conseil dans les
quatorze jours suivant sa prise.

(3) L’arrété est soustrait a I’application des
articles 3, 5 et 11 de la Loi sur les textes régle-
mentaires et publié dans la Gazette du Canada
dans les vingt-trois jours suivant son approba-
tion.

53. (1) Dans les cas ou il a effectué le ren-
voi & un médiateur ou & une commission prévu
aux paragraphes 46(1), 47(1) ou 48(1) ou (2), le
ministre élabore ou approuve, conformément
aux réglements pris a cette fin, tout programme
de suivi qu’il estime indiqué pour le projet et
veille a la mise en oeuvre du programme.

(2) Sur réception du rapport du médiateur ou
de la commission concernant les évaluations
environnementales visées aux paragraphes
46(1), 47(1) ou 48(1) ou (2), le ministre porte a
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with any regulations made for that purpose, ad-
vise the public of

(a) any order or injunction issued under sec-
tion 50 or 51 in respect of the project;

(b) any mitigation measures to be imple-
mented with respect to the adverse environ-
mental effects of the project referred to in
those subsections;

(c) the extent to which the recommendations
set out in the report have been adopted, and
the reasons for not having adopted any of
those recommendations;

(d) any follow-up program that is designed
or approved for the project pursuant to sub-
section (1); and

(e) any results of any follow-up program.

AGREEMENTS AND ARRANGEMENTS

54. (1) Subject to subsection (3), where a
federal authority or the Government of Canada
on behalf of a federal authority enters into an
agreement or arrangement with the government
of a province or any institution of such a gov-
ernment under which a federal authority exerci-
ses a power or performs a duty or function re-
ferred to in paragraph 5(1)(b) in relation to
projects the essential details of which are not
specified, the Government of Canada or the
federal authority shall ensure that the agree-
ment or arrangement provides for the assess-
ment of the environmental effects of those
projects and that the assessment will be carried
out as early as practicable in the planning
stages of those projects, before irrevocable de-
cisions are made, in accordance with

(a) this Act and the regulations; or

(b) a process for the assessment of the envi-
ronmental effects of projects that is consis-
tent with the requirements of this Act and is
in effect in the province where the projects
are to be carried out.

(2) Subject to subsection (3), where a feder-
al authority or the Government of Canada on
behalf of a federal authority enters into an
agreement or arrangement with any govern-
ment or any person, organization or institution,
whether or not part of or affiliated with a gov-
ernment, under which a federal authority exer-

la connaissance du public, conformément aux
réglements pris a cette fin :

a) tout arrété pris aux termes de I’article 50
ou toute injonction prononcée aux termes de
I’article 51;

b) les mesures d’atténuation éventuelles des
effets environnementaux négatifs d’un projet
visé a ces paragraphes;

C) la suite donnée aux recommandations is-
sues du rapport et les motifs du rejet éventuel
d’une de celles-ci;

d) le programme de suivi élaboré ou approu-
vé aux termes du paragraphe (1);

e) les résultats du programme de suivi.

ACCORDS SIGNES PAR LES AUTORITES
FEDERALES

54. (1) Sous réserve du paragraphe (3), le
gouvernement du Canada ou toute autorité fé-
dérale veille a ce que les accords que 1’autorité
fédérale conclut — ou que le gouvernement
conclut en son nom — avec le gouvernement
d’une province ou avec 1’un de ses organismes,
en vertu desquels une autorité fédérale exerce
une attribution visée a 1’alinéa 5(1)b) au titre de
projets dont les éléments essentiels ne sont pas
déterminés, prévoient 1’évaluation des effets
environnementaux des projets, cette évaluation
devant étre effectuée le plus tot possible au sta-
de de leur planification, avant la prise d’une dé-
cision irrévocable conformément a la présente
loi et aux réglements ou au processus, compati-
ble avec la présente loi, d’évaluation des effets
environnementaux de projets applicable dans la
province ou ceux-ci doivent étre mis en oeuvre.

(2) Sous réserve du paragraphe (3), le gou-
vernement du Canada ou toute autorité fédérale
veille a ce que les accords que 1’autorité fédéra-
le conclut — ou que le gouvernement conclut
en son nom — avec soit un gouvernement, soit
une personne, un organisme ou une institution,
peu importe qu’ils soient ou non affiliés a un
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cises a power or performs a duty or function re-
ferred to in paragraph 5(1)(b) or 10.1(2)(b) in
relation to projects the essential details of
which are not specified and that are to be car-
ried out both outside Canada and outside feder-
al lands, the Government of Canada or the fed-
eral authority shall ensure, in so far as is
practicable and subject to any other such agree-
ment to which the Government of Canada or
federal authority is a party, that the agreement
or arrangement provides for the assessment of
the environmental effects of those projects and
that the assessment will be carried out as early
as practicable in the planning stages of those
projects, before irrevocable decisions are made,
in accordance with

(a) this Act and the regulations; or

(b) a process for the assessment of the envi-
ronmental effects of projects that is consis-
tent with the requirements of this Act and is
in effect in the foreign state where the
projects are to be carried out.

(3) For greater certainty, if a federal authori-
ty will be required to exercise a power or per-
form a duty or function referred to in paragraph
5(1)(b) or 10.1(2)(b) — in relation to a project
in respect of which an agreement or arrange-
ment referred to in subsection (1) or (2) applies
— after the essential details of the project are
specified

(a) subsection (1) or (2), as the case may be,
does not apply in respect of the agreement or
arrangement; and

(b) section 5 or 10.1, as the case may be, ap-
plies.
1992, c. 37, s. 54; 1993, c. 34, s. 37(F); 2003, c. 9, s. 24.

CANADIAN ENVIRONMENTAL
ASSESSMENT REGISTRY

ESTABLISHMENT OF REGISTRY

55. (1) For the purpose of facilitating public
access to records relating to environmental as-
sessments and providing notice in a timely
manner of the assessments, there shall be a reg-
istry called the Canadian Environmental As-
sessment Registry, consisting of an Internet site
and project files.

(2) The Registry shall be operated in a man-
ner to ensure convenient public access to it.

gouvernement ou en fassent partie, en vertu
desquels une autorité fédérale exerce une attri-
bution visée aux alinéas 5(1)b) ou 10.1(2)b) au
titre de projets dont les éléments essentiels ne
sont pas déterminés qui doivent étre mis en ceu-
vre a la fois a I’étranger et hors du territoire do-
manial, prévoient, dans la mesure du possible,
tout en étant compatibles avec les accords dont
le Canada ou une autorité fédérale est déja si-
gnataire a leur entrée en vigueur, 1’évaluation
des effets environnementaux des projets, cette
évaluation devant étre effectuée le plus tot pos-
sible au stade de leur planification, avant la pri-
se d’une décision irrévocable, conformément a
la présente loi et aux réglements ou au proces-
sus, compatible avec la présente loi, d’évalua-
tion des effets environnementaux de projets ap-
plicable dans I’Etat étranger ou ceux-ci doivent
étre mis en ceuvre.

(3) 1l est entendu que, dans les cas ou une
autorité fédérale est tenue d’exercer une attri-
bution visée aux alinéas 5(1)b) ou 10.1(2)b) re-
lativement aux projets qui font I’objet d’un ac-
cord visé aux paragraphes (1) ou (2) aprés la
détermination des éléments essentiels de ces
projets, ces paragraphes ne s’appliquent pas a
I’accord et les articles 5 ou 10.1 s’appliquent.

1992, ch. 37, art. 54; 1993, ch. 34, art. 37(F); 2003, ch. 9,
art. 24.

REGISTRE CANADIEN D’EVALUATION
ENVIRONNEMENTALE

ETABLISSEMENT DU REGISTRE

55. (1) Afin de faciliter I’accés du public
aux documents relatifs aux évaluations environ-
nementales et de notifier celles-ci en temps op-
portun, est établi le registre canadien d’évalua-
tion environnementale formé, d’une part, d’un
site Internet et, d’autre part, des dossiers de
projet.

(2) Le registre est maintenu de facon a en
assurer 1’accés facile au public. Ce droit d’ac-
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This right of access to the Registry is in addi-
tion to any right of access provided under any
other Act of Parliament.

(3) For the purpose of facilitating public ac-
cess to records included in the Registry, in the
case of a screening or comprehensive study, the
federal environmental assessment coordinator
and, in any other case, the Agency shall ensure
that a copy of any such record is provided in a
timely manner on request.

1992, c. 37, s. 55; 1993, c. 34, 5. 38(F); 2003, c. 9, 5. 25.

INTERNET SITE

55.1 (1) The Agency shall, in accordance
with this Act and the regulations, establish and
maintain an Internet site to be generally acces-
sible through what is commonly referred to as
the Internet.

(2) Subject to subsection 55.5(1), the Inter-
net site shall include

(a) within 14 days after the commencement
of an environmental assessment, notice of its
commencement, except where a class screen-
ing report is used under subsection 19(5) or
(6);

(b) an agreement contemplated by subsec-
tion 12.4(3);

(c) a description of the scope of the project
in relation to which an environmental assess-
ment is to be conducted, as determined under
section 15;

(d) a statement of the projects in respect of
which a class screening report is used under
subsection 19(5) or (6);

(e) any declaration referred to in subsection
19(4) and the report to which it relates or a
description of how a copy of the report may
be obtained, and any declaration referred to
in subsection 19(9);

(f) notice of termination of an environmental
assessment by a responsible authority under
section 26;

(g) notice of termination of an environmen-
tal assessment by the Minister under section
27,

ces existe indépendamment de tout droit d’ac-
ces prévu par toute autre loi fédérale.

(3) Afin de faciliter ’accés du public aux
documents versés au registre, le coordonnateur
fédéral de 1’évaluation environnementale, dans
le cas d’un examen préalable et d’une étude ap-
profondie, et 1’Agence, dans les autres cas,
veillent & ce que soit fourni, sur demande et en
temps opportun, une copie de tout tel docu-
ment.

1992, ch. 37, art. 55; 1993, ch. 34, art. 38(F); 2003, ch. 9,
art. 25.

SITE INTERNET

55.1 (1) L’Agence établit et tient, confor-
mément a la présente loi et aux réglements, un
site généralement accessible sur le réseau com-
munément appelé Internet.

(2) Sont versés au site Internet, sous réserve
du paragraphe 55.5(1) :

a) dans les quatorze jours suivant le début
de 1’évaluation environnementale, avis du
début de 1’évaluation, sauf si 1’autorité res-
ponsable utilise un rapport d’examen préala-
ble type en vertu des paragraphes 19(5) ou
(6);

b) I’entente visée au paragraphe 12.4(3);

) la description de la portée, déterminée au
titre de ’article 15, du projet a I’égard du-
quel 1’évaluation environnementale doit étre
effectuée;

d) le relevé des projets a 1’égard desquels
une autorité responsable utilise un rapport
d’examen préalable type en vertu des para-
graphes 19(5) ou (6);

e) toute désignation faite dans le cadre du
paragraphe 19(4), avec le rapport ou une in-
dication de la fagon d’en obtenir copie, de
méme que toute déclaration faite dans le ca-
dre du paragraphe 19(9);

f) avis de la décision de I’autorité responsa-
ble de mettre fin a 1’évaluation environne-
mentale au titre de 1’article 26;

g) avis de la décision du ministre de mettre
fin a I’évaluation environnementale au titre
de l’article 27;
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(h) any public notices that are issued by re-
sponsible authorities or the Agency to re-
quest public input into an environmental as-
sessment;

(i) notice of a decision of the Minister to re-
fer a project under paragraph 21.1(1)(a);

(J) where the responsible authority, in ac-
cordance with subsection 18(3), gives the
public an opportunity to participate in the
screening of a project or where the Minister,
under paragraph 21.1(1)(a), refers a project
to the responsible authority to continue a
comprehensive study, a description of the
factors to be taken into consideration in the
environmental assessment and of the scope
of those factors or an indication of how such
a description may be obtained,

(k) the screening or comprehensive study re-
port taken into consideration by a responsi-
ble authority for the purpose of a decision
under section 20 or 37 or a description of
how a copy of the report may be obtained,
except where a class screening report is used
under subsection 19(5) or (6);

() an environmental assessment decision
statement under subsection 23(1) and any re-
quest made under subsection 23(2);

(m) notice of the referral of a project to a
mediator or review panel;

(n) the terms of reference of a mediation or
a review panel,

(0) if the Minister has ordered the conclu-
sion of a mediation under subsection 29(4),
notice of the order;

(p) areport of a mediator or review panel or
a summary of the report;

(q) a response under paragraph 37(1.1)(a) to
the report of a mediator or review panel;

(r) except where a class screening report is
used under subsection 19(5) or (6), the deci-
sion of a responsible authority, made under
section 20 or 37 concerning the environmen-
tal effects of the project, and a statement of
any mitigation measures the implementation
of which the responsible authority took into
account in making its decision;
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h) avis public lancé par 1’autorité responsa-
ble ou I’ Agence sollicitant la participation du
public a I’évaluation environnementale;

i) avis de la décision du ministre de ren-
voyer le projet au titre de 1’alinéa 21.1(1)a);

j) dans le cas ou I’autorité responsable don-
ne, au titre du paragraphe 18(3), la possibilité
au public de participer a ’examen préalable
ou dans le cas ou le ministre renvoie, au titre
de l’alinéa 21.1(1)a), le projet a l’autorité
responsable pour qu’elle poursuive 1’étude
approfondie, une description des éléments a
prendre en compte dans le cadre de 1’évalua-
tion environnementale et de la portée de
ceux-ci ou une indication de la facon d’obte-
nir copie de cette description;

k) le rapport d’examen préalable ou de 1’étu-
de approfondie sur lequel se fonde la déci-
sion de ’autorité responsable au titre des ar-
ticles 20 ou 37 — ou une indication de la
fagon d’en obtenir copie — , sauf si 1’auto-
rité responsable utilise un rapport d’examen
préalable type en vertu des paragraphes
19(5) ou (6);

I) la déclaration que fait le ministre en appli-
cation du paragraphe 23(1) et toute demande
faite au titre du paragraphe 23(2);

m) avis de renvoi du projet a la médiation ou
a I’examen par une commission;

n) le mandat du médiateur ou de la commis-
sion;
0) avis, le cas échéant, de la décision du mi-

nistre de mettre fin a la médiation au titre du
paragraphe 29(4);

p) le rapport du médiateur ou de la commis-
sion, ou un résumé du rapport;

g) la suite a donner, au titre du paragraphe
37(1.1), au rapport du médiateur ou de la
commission;

r) sauf si Dautorité responsable utilise un
rapport d’examen préalable type en vertu des
paragraphes 19(5) ou (6), la décision prise
par celle-ci en application des articles 20 ou
37 relativement aux effets environnementaux
du projet et la mention des mesures d’atté-
nuation dont elle a tenu compte dans le cadre
de sa décision;
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(s) a notice stating whether or not, pursuant
to subsection 38(1), a follow-up program for
the project is considered appropriate;

(t) a description summarizing any follow-up
program and its results or an indication of
how a full description of the program and its
results may be obtained;

(u) any other information that the responsi-
ble authority or the Agency, as the case may
be, considers appropriate, including informa-
tion in the form of a list of relevant docu-
ments in which case a description of how
they may be obtained shall be provided; and

(V) any other record or information prescri-
bed under paragraph 59(h.1).

(3) The Agency shall determine and notify
the public

(a) what the form of the Internet site is to be
and how it is to be kept;

(b) how records and information are to be
included in it;

(c) what information must be contained in
any record referred to in subsection (2);

(d) what records and information are to be
included in the Internet site, in addition to
any record referred to in subsection (2);

() when information must be included in
the Internet site;

(f) when information may be removed from
the Internet site; and

(9) how access to the Internet site is to be
provided.

2003, c.9,s. 25.

55.2 (1) The Agency shall ensure that the
records referred to in paragraphs 55.1(2)(b),
(e), (i) and (I) are included in the Internet site.

(2) The Agency shall, in the case of a medi-
ation or an assessment by a review panel, en-
sure that the records referred to in paragraphs
55.12)(C), (@), (h), (M), (n), (0), (P), (q) and (u)
and any record or information referred to in
paragraph 55.1(2)(v) are included in the Inter-
net site.

2003, c. 9,s. 25.

S) avis indiquant si, au terme de 1’examen
visé au paragraphe 38(1), le programme de
suivi est jugé opportun;

t) la description sommaire du programme de
suivi et de ses résultats ou une indication de
la fagon d’obtenir copie de la description
compléte du programme et de ses résultats;

u) tout autre renseignement, notamment
sous la forme d’une liste de documents —
accompagnée, dans ce cas, d’une indication
de la fagon d’obtenir copie de ceux-ci — ,
que ’autorité responsable ou 1’ Agence, selon
le cas, juge indiqué;

V) tout autre document ou renseignement
prévu par réglement pris en vertu de I’alinéa
59h.1).

(3) L’Agence décide et avise le public :

a) des modalités de forme et de tenue du site
Internet;

b) des modalités selon lesquelles les docu-
ments et renseignements doivent y étre ver-
Sés;

) des renseignements qui doivent se trouver
dans les documents visé€s au paragraphe (2);

d) des documents et renseignements a verser
au site Internet en plus des documents visés
au paragraphe (2);

e) du moment ou les renseignements doivent
étre versés au site Internet;

f) du moment ou les documents peuvent étre
retirés du site Internet;

g) des modalités d’accés au site Internet.
2003, ch. 9, art. 25.

55.2 (1) L’Agence veille a ce que soient
versés au site Internet les documents visés aux
alinéas 55.1(2)b), e), i) et I).

(2) Elle veille également a ce que, dans le
cas d’une médiation ou d’un examen par une
commission, les documents visés aux alinéas
55.1(2)c), 9), h), m), n), 0), p), q) et U) y soient
versés, de méme que, le cas échéant, les docu-
ments et renseignements visés a 1’alinéa
55.1Q2)v).

2003, ch. 9, art. 25.
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55.3 (1) A responsible authority shall en-
sure that the records referred to in paragraphs
55.12)(), (), (j), (k), (), (s) and (t) and, in the
case of a screening or a comprehensive study,
the records referred to in paragraphs 55.1(2)(c),
(h) and (u) and any record or information refer-
red to in paragraph 55.1(2)(v), are included in
the Internet site.

(2) A responsible authority shall ensure that
the statement referred to in paragraph 55.1(2)
(d) is included in the Internet site every three
months or with any other greater frequency to
which it agrees with the Agency.

(3) A screening report referred to in para-
graph 55.1(2)(k) or a description of how a copy
of it may be obtained shall be included in the
Internet site not later than the decision referred
to in paragraph 55.1(2)(r) that is based on the
report, unless otherwise authorized by the
Agency.

2003, c. 9, s. 25.

ProjecT FILES

55.4 (1) In respect of every project for
which an environmental assessment is conduc-
ted, a project file shall be established and main-
tained, in accordance with this Act and the reg-
ulations,

(a) by the responsible authority from the
commencement of the environmental assess-
ment until any follow-up program in respect
of the project is completed; and

(b) where the project is referred to a media-
tor or a review panel, by the Agency from
the appointment of the mediator or the mem-
bers of the review panel until the report of
the mediator or review panel is submitted to
the Minister.

(2) Subject to subsection 55.5(1), a project
file shall contain all records produced, collected
or submitted with respect to the environmental
assessment of the project, including

(a) all records included in the Internet site;
(b) any report relating to the assessment;

(c) any comments filed by the public in rela-
tion to the assessment;

55.3 (1) L’autorité responsable veille a ce
que soient versés au site Internet les documents
visés aux alinéas 55.1(2)a), f), j), k), r), s) et t).
Elle veille également a ce que, dans le cas d’un
examen préalable ou d’une étude approfondie,
les documents visés aux alinéas 55.1(2)c), h) et
u) y soient versés, de méme que les documents
et renseignements visés a ’alinéa 55.1(2)v).

(2) Elle veille également a ce que les relevés
visés a I’alinéa 55.1(2)d) y soient versés trimes-
triellement ou selon la fréquence plus élevée
dont elle convient avec I’ Agence.

(3) Sauf autorisation contraire de 1’Agence,
le rapport d’examen préalable ou de 1’étude ap-
profondie visé a I’alinéa 55.1(2)k) — ou une in-
dication de la fagon d’en obtenir copic — doit
étre versé au site Internet avant la décision con-
nexe visée a I’alinéa 55.1(2)r) ou en méme
temps qu’elle.

2003, ch. 9, art. 25.

DOSSIERS DE PROJET

55.4 (1) Les dossiers de projet sont établis
et tenus conformément a la présente loi et aux
réglements a 1’égard de chacun des projets pour
lesquels une évaluation environnementale est
effectuée :

a) par I'autorité responsable des le début de
I’évaluation environnementale et jusqu’a ce
que le programme de suivi soit terminé;

b) par I’Agence, dans les cas ou une média-
tion ou un examen par une commission est
effectué, dés la nomination du médiateur ou
des membres de la commission et jusqu’au
moment de la remise du rapport au ministre.

(2) Sous réserve du paragraphe 55.5(1), cha-
que dossier de projet contient tous les docu-
ments produits, recueillis ou recus relativement
a ’évaluation environnementale du projet, no-
tamment :

a) les documents versés au site Internet;

b) tout rapport relatif a 1’évaluation environ-
nementale;

C) toute observation du public a I’égard de
I’évaluation;
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(d) any records relating to the need for, de-
sign of or implementation of any follow-up
program; and

(e) any documents requiring mitigation
measures to be implemented.
2003, c.9,s. 25.

GENERAL

55.5 (1) The Registry shall contain a record,

part of a record or information only if

(a) it has otherwise been made publicly
available; or

(b) the responsible authority, in the case of a
record under its control, or the Minister, in
the case of a record under the Agency’s con-
trol,

(1) determines that it would have been dis-
closed to the public in accordance with the
Access to Information Act if a request had
been made in respect of that record under
that Act at the time the record came under
the control of the responsible authority or
the Agency, including any record that
would be disclosed in the public interest
pursuant to subsection 20(6) of that Act,
or

(ii) believes on reasonable grounds that it
would be in the public interest to disclose
it because it is required for the public to
participate effectively in the environmen-
tal assessment — other than any record the
disclosure of which would be prohibited
under section 20 of the Access to Informa-
tion Act.

(2) Sections 27, 28 and 44 of the Access to
Information Act apply to any information de-
scribed in subsection 27(1) of that Act that the
Agency or a responsible authority intends be
included in the Registry with any modifications
that the circumstances require, including the
following:

(a) the information is deemed to be a record
that the head of a government institution in-
tends to disclose; and

(b) any reference to the person who reques-
ted access shall be disregarded.

d) tous les documents préparés pour 1’exa-
men de l’opportunit¢ d’un programme de
suivi et pour 1’¢laboration et 1’application
d’un tel programme;

e) tous les documents exigeant 1’application
de mesures d’atténuation.

2003, ch. 9, art. 25.

DISPOSITIONS GENERALES

55.5 (1) Le registre ne comporte que les do-
cuments, parties de document ou renseigne-
ments :

a) qui ont par ailleurs été rendus publics;

b) dont, de I’avis de I’autorité responsable,
dans le cas de documents qu’elle controle, ou
de I’avis du ministre, dans le cas de docu-
ments que I’Agence contrdle :

(i) soit la communication serait faite con-
formément a la Loi sur I’accés a I’infor-
mation si une demande en ce sens était fai-
te aux termes de celle-ci au moment ou
I’autorité responsable ou 1’Agence prend
le contrdle des documents, y compris les
documents qui seraient communiqués dans
I’intérét public aux termes du paragraphe
20(6) de cette loi,

(i1) soit il existe des motifs raisonnables
de croire qu’il serait d’intérét public de les
communiquer parce qu’ils sont nécessaires
a une participation efficace du public a
I’évaluation environnementale, a 1’excep-
tion des documents contenant des rensei-
gnements dont la communication doit étre
refusée en vertu de I’article 20 de la Loi
sur I’accés a I’information.

(2) Sous réserve des adaptations nécessaires,
notamment de celles qui suivent, les articles 27,
28 et 44 de la Loi sur I’accés a I’information
s’appliquent a tout renseignement visé au para-
graphe 27(1) de cette loi que I’Agence ou ’au-
torité responsable a I’intention de faire verser
au registre :

a) ce renseignement est réputé constituer un
document que le responsable d’une institu-
tion fédérale a I’intention de communiquer;

b) il ne doit pas étre tenu compte des men-
tions de la personne qui fait la demande de
communication des renseignements.
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